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The hexagenids are the ephemerids that first attracted my attention to the 
order Ephemeroptera. Ever since 1927, I have been gradually accumulating 
data with the specific intention of revising as thoroughly as possible this highly 
important and abundant genus. During the past year, efforts have been made 
to see the type specimens and to compile distributional data concerning each 
species and subspecies. I have seen the material in the British Museum (N 
ural History) (B.M.), the Canadian National Collection (C™ ~.), the 
Cornell University Collection (C.U.), the Illinois Natural History Survey 
(1.S.), the Museum of Comparative Zoology (M.C.Z.), the Museum of 
Zoology of the University of Michigan (U.M.), the Ohio State University 
Collection (O.S.U.), and the Oklahoma Natural History Survey (O.S.), 
as well as the private collections of Professor " ed Ide (Ide), Dr. Earle 
Lyman (Ly.), and Mr. W. T. Davis (Davis “he letters or names in 
parentheses as given above are the respective abbr. _ions that are utilized in 
the distributional data which accompany each species or subspecies. In addition, 
the collection of the American Museum of Natural History (A.M.N.H.) 
and my own collection have been available. Dr. William Upholt has loaned 
me paratypes of his Hexagenia limbata californica as well as having sent other 
material. 

I wish to thank the following people for their kindness and helpfulness in 
the preparation of the present paper: Drs. Nathan Banks, B. D. Burks, 
Henry Dietrich, T. H. Frison, Fred Ide, Earle Lyman, J. McDunnough, 
Charles Palm, Prof. F. M. Gaige, Messrs. W. T. Davis, N. D. Riley and 
D. E. Kimmins. Drs. McDunnough, Lyman, and Burks contributed many 
important criticisms and much valuable information. 

To the authorities of the American Museum of Natural History and 
particularly to Dr. Frank E. Lutz, I am indebted for research facilities without 
which this work could not have been accomplished. 


HEXAGENIA Walsh 


Walsh, Proc. Ent. Soc. Phila., vol. 2, p. 197, 1863. 
Eaton, Trans. F.nt. Soc. Lond.. pt. 1, p. 64, 1871. Revisional Mono. Rec. Ephemeridae. 
pt. 1, pp. 48-49, 1883. 
Needham, Bull. U. S. Bur. Fish., vol. 36, pp. 269-292. 1920. 
Ulmer, Arch. Naturg., Bd. 87, Abt. A, Hft. 6. pp. 233-239, 1921. 
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McDunnough, Canad. Ent., vol. 56, p. 90, 1924. 
Traver, Ann. Amer. Ent. Soc., vol. 24, pp. 591-620, 1931. 
Lestage, Bull. Ann. Soc. Ent. Belg., vol. 71, pp. 39-40, 1931. 
Spieth, Jour. N. Y. Ent. Soc., vol. 41, p. 347, 1933. 
Needham, Traver, Hsu, etc., Biology of Mayflies, p. 258, 1935. 
Hexagenia is a member of the family Ephemeridae, subfamily Ephemetinae. 
There are six genera in the subfamily: Ephemera L., Pentagenia Walsh, Ich- 
thybotus Eaton, Eatonica Navas, Eatonigenia Ulmer, and Hexagenia Walsh. 


In 1863 Walsh described and defined the genus Hexagenia as follows: 


Hexagenia n.g. Wings four, hind wings wide, all with numerous cross veins; costal 
cross-veins in the front wing numerous, never absent on the middle of the costa. First 
tarsal joint distinct in the anterior legs $ Q, indistinct and connate in the four posterior 
legs $9, in all the legs shorter than the 2nd tarsal joint; anterior tibia 3 much 
longer than the femur; anterior 2 legs very long, much longer than anterior 2 legs; 
all the other 4 Q legs short, the hind legs not attaining the tip of the abdomen. Two 
long abdominal setae, pilose at the tip under the lens, the intermediate seta rudimental. 
Eyes % separated by a space about as wide as the orbit of the posterior ocellus— 
Species bilineata Say, limbata Pictet. 

All species of Hexagenia have medium to large sized adults and fossorial 
nymphs. The genus can now be defined as follows: 


Adult.—Male fore leg at least two-thirds length of but never longer than 
the body; male fore tarsi about one and one-half times tibia; fore tarsal claws 
of male obtuse, but outer ones considerably smaller than inner ones. Female 
fore tarsi and tibia about equal in length; outer fore tarsal claws of female 
acute, inner ones obtuse. Prothorax of both sexees roughly a truncate cone 
tapering anteriorly and slightly pinched in the anterior third; the posterior 
two-thirds slightly inflated and with the posterior edge almost a straight line. 
At its greatest width, the posterior edge, the prothorax is wider than it is long. 
Fore wing with CU. meeting anal margin distal to middle so that the CU, 
area is relatively small; the unforked A, parallels the CU. and thus is sinuate 
and not straight; marginal intercalaries of CU area typically not reticulated; 
Ay present, curved, never straight.! Genitalia of male with three or four 
segmented forceps arising from a narrow, roughly rectangular plate; second 
segment of forceps longest; third and the fourth when present slender, their 
combined length less than that of the first segment. Penes double, separated to 
base. Female subanal plate convexly curved distally. Lateral cerci long; medial 
caudal filament rudimentary, usually consisting of five sender segments. 


Nymph.—Single median obtuse frontal protuberance which is at least as 
long as wide. Labrum with an almost straight anterior margin; mandibular 
rami slender, up-curved, sparsely setose but never spinose; maxillary palps 
slender, three segmented; labial palps two segmented. The paraglossae robust, 
each with a large, posteriorly extended lobe, thus placing the paraglossal attach- 
ment to the prementum on the middle of the medial surface. Hypopharynx 
with only a faint indentation; paragnaths large. The fore tibia with a large 


1 I am using the venrtion system advanced by Tillyard in 1931 (see Spieth, N. Y. 
Ent. Soc., vol. 41, pp. 58-72, 1933). This nomenclature is similar to that employed by 
Needham, Traver, Hsu, etc. (Biol. of Mayflies, 1935) except that what they consider 
as the outer fork of the radial sector, is here called the anterior median or MA. 
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anterodistal spur on the flattened outer surface: metatibia with a posterior spur 
that is almost equal in length to the tarsus. 

Genotype.—H. bilineata (Say). 

The nymphs of Eatonica and Eatonigenia are unknown. Judging from the 
adults, the nymphs of these genera are probably extremely close to those of 
Hexagenia. The nymph of Pseudeatonica n. subg. is also unknown. The dis- 
covery of it may necessitate a revision of our present definition of the 
hexagenid nymph. 


The genus is widely abundant in the Nearctic region, sparsely distributed 
in the Neotropical region, and reported from India (H. indica Chopra) and 
the Philippines (H. philippina Navas). Navas’ description derived from a 
single specimen is so inadequate that it is impossible to tell whether the generic 
placement is correct. Chopra (1924) described H. indica from 11 Q speci- 
mens. Discovery of the male of this species may well show that it does not 
belong to Hexagenia. Certainly the hind wing and the thorax, as described, 
are atypical for Hexagenia. That the genus should exist in these two widely 
separated localities, but be completely absent from China and Japan, seems 
unlikely. From the latter localities, however, rather comprehensive collections 
of the closely related genus Ephemera have been made. If Hexagenia lives in 
this area, it should certainly have been found. It seems probable that both H. 
indica and H. philippina belong to Eatonigenia which is closely related to 
Eatonica from Africa. Hexagenia is therefore primarily restricted to Nearctica 
and the Neotropical region, is completely absent from the Australian and 
Ethiopian regions, and is at best only sparsely represented in the eastern 
fringe of Palearctica. In the Neotropical region all known hexagenid species 
belong to the subgenus Pseudeatonica. 


Biology and Speciation in Hexagenia 


Hexagenid subimagoes usually emerge during the night or in the very 
early morning, and then fly to the vegetation surrounding the body of water 
in which they spent their nymphal life. Invariably they orient themselves so as 
to avoid bright light, especially direct sunlight, usually resting upon a dark 
background. This avoidance of bright light and a preference for the under sides 
of leaves, stems, etc., result in a considerable amount of movement among the 
newly emerged population in the first hour or so after sunrise. For the remain- 
der of the day, after having concealed or partially concealed themselves, they 
remain rather inactive unless some agent intrudes upon them. During the 
afternoon they may shed their subimaginal skins and become full-fledged 
adults. 


There is evidence that often the subimaginal stage may last longer. 
Lyman (personal communication) found H. limbata viridescens at Douglas 
Lake, Mich., remaining in the subimaginal state for 36 to 48 hours. Ide 
(personal communication) thinks that during cold, damp, overcast periods 
the length of the subimaginal period of the ephemerids is invariably length- 
ened. It should always be remembered that such variability is to be anticipated 
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in any and all phases of the activity of these insects. The conclusions that are 
stated in this paper are based mainly upon my own observations and doubtless 
further study will show variations and differences that have not been observed 
by the author. 


A short time before or just at sunset, the imagoes become active and gradu- 
ally assemble for the nuptial dance over the edge of the shore. Lyman (personal 
communication) found H. limbata viridescens invariably dancing over vege- 
tation. Other species or subspecies seem much more flexible in their choice of 
the substratum over which to conduct the nuptial dance. After the nuptial 
flight and copulation, the females fly out over the body of water to lay their 
eggs and die shortly afterwards. The nuptial dance lasts until darkness at which 
time those males which are not exhausted apparently fly back to await the 
nuptial dance of the next day. Thus the majority of the individuals may live 
as winged insects less than 24 hours and spend most of this time resting in 
semi-concealment. Big, husky, strong flying insects that the hexagenids are, 
there are few enemies that they need to avoid during their short imaginal life 
span. Birds unquestionably are their greatest predators, but attacks are primar- 
ily restricted to the short nuptial flight or shorter movement flights of the 
early morning. We can rather safely assume that selection pressure has a very 
short time to act upon the winged individuals and that, due to the size and 
vigorousness of the hexagenids, there are few things in their environment that 
can effectively act as selection pressure agents. 


There is, however, one period in the adult life span where selection 
pressure can act very effectively, ie., in the nuptial flight and the copulatory 
act. During that time, it is necessary for the male (1) to be able to find the 
female (by means of the nuptial flight movements and the eyes), (2) to grasp 
the female (by means of the fore legs and abdominal appendages), (3) to 
eftect copulation (by means of the penes and genital forceps), and (4) to 
inseminate sperm which fertilize the ova and form viable zygotes that will 
develop into new individuals. It is to be expected that such things as fore leg 
length, ratio of wing area to weight, genital forceps and penes, compound eyes 
of males, and cercal length, all of which are involved in the nuptial flight and 
subject to acute selection pressure, would in any effective breeding population 
be relatively constant. Other characters such as size, pigmentation of the body 
as a whole and pigmentation of parts of the body as units, being rather non- 
adaptive and not subject to rigid selection pressure, would vary widely. 


Another factor that must be considered is that the effective breeding popula- 
tion of the hexagenids is relatively sedentary. Perforce, the female must and 
does deposit eggs near the spot where her mother deposited eggs. The individu- 
als have neither the time nor the ability during their short winged life to 
migrate extensively. Likewise the females must copulate with the males that 
are available at the particular time they reach maturity. Furthermore, there is 
no chance, due to their short life spans, for repeated matings over a period of 
days, although the females may copulate with more than one male. 


The total area in which hexagenids or any other ephemerids can live is 
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exceedingly small in comparison to the land mass area on which terrestrial 
forms dwell. Thin ribbons and small patches of water distributed over large 
land areas represent the available space in which the ephemerids can live. In 
North America the fresh waters represent an amazingly small percentage of 
the total continental area, probably less than 0.0407. Even much of this water 
area is unsuitable due to ecological conditions. Thus no hexagenids are found 
in the Arctic and Subarctic lakes and streams, in streams filled exclusively 
with rubble, gravel or sand, in deeper regions of the Great Lakes or in those 
parts of smaller lakes, where anaerobic conditions prevail for a time during 
each year. Although the population of hexagenids may be exceedingly dense 
in local areas, i.e., along the shores of the Great Lakes and in the larger rivers, 
nevertheless the population is distributed in thin strips and small patchees over 
the surface of the land inasses. The amazing thing is that the species remain 
as constant as they do with such a tenuous distribution. 


If there is any considerable movement, migration and interchange of popu- 
lations in the hexagenids, it is restricted to the nymphs. The eggs, it should be 
mentioned, are heavy, sticky, demersal objects that drop immediately to the 
substratum and become attached, leaving no chance of transportation by 
currents. 


In lake-dwelling species, there is ample evidence (Neave, 1932) that the 
nymphs do not migrate extensively and that whatever migration does take 
place is concerned with the search for a suitable substratum in which the 
nymph may burrow. 


In stream forms (Denham, 1938), the nymphs are washed out of their 
burrows and carried downstream, especially during sharp, sudden rises in the 
stream level. Just what the mortality rate is in these uprooted nymphs is 
unknown. Assuming it is relatively low, even then the movement is always 
downstream and always restricted to the same stream or stream system. 


The nymph, in contrast to the adult, has a long life span. Here, then, 
adequate opportunity for natural selection to make its effect felt should be 
available. Habitat preference, the avoidance of enemies, the selection of food, 
the time of emergence, etc., would allow isolation of different species. The 
nymphs, it should be remembered, however, are all fossorial and have descended 
from a common ancestor who must have been a burrower. On the basis of 
observations on burrowing forms in other parts of the animal kingdom, it 
seems logical to conclude that the hexagenids will have nymphs displaying 
considerable morphological similarity. This is confirmed by the fact that only 
in those species that are widely separated phylogenetically do we find 
great structural differences in the nymphs. These, however, are always accom- 
panied by differences in habitat selection. 


From an analysis of the biology of the genus, we can expect that within 
each species: (1) considerable variation will occur in the coloration and size 
of the imagoes between individuals from the same area, and between popula- 
tions of various areas; (2) morphological characters such as genitalia, 
compound eyes, wing area in relation to body weight, and the total fore leg 
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length will vary only slightly within each species; (3) the nymphs of a given 
species will be much more uniform and less subject to variation both individu- 
ally and between populations than are the adults; (4) speciation probably 
proceeds from the nymphs rather than from the aerial stages. 


Taxonomic Characters 


The truism .that no single taxonomic character is always reliable and 
adequate must, of course, always be carried in mind. Further, there is no doubt 
that for an accurate and complete exposition of a species, all characters, no 
matter of what kind, must be considered. Some characters such as color and 
the extent of the color pattern are highly variable in the hexagenids and these 
have often been the basis, particularly in the instance of imagoes, for the 
separation of closely related populations. Such characters, although perfectly 
valid and useful, in order to be correctly utilized demand goodly series from 
numerous localities so that the range of individuals and geographical variabil- 
ity can be adequately determined. Size also has been employed, but this is 
fraught with danger from two sources: (1) Ide (1935) has shown that there 
is considerable seasonal variation in the size at least of individuals of Iron 
humeralis and I. pleuralis. There is no cause for doubting that the same type 
of variation is characteristic of hexagenids. (2) Numerous investigations have 
shown that specimens from that part of their range where the average tempera- 
ture is low tend to be larger than are individuals from an area where the aver- 
age temperature is high. Although no such experiments have been conducted 
on the hexagenids, there is reason to believe that they follow the same patterns. 
Finally, we can expect clinal variability in many of the characters, whether 
motphological or physiological. Small samples from single or few localities 
can not and do not elucidate such a phenomenon. It can be concluded that 
orly adequate series from numerous localities and at various dates will give 
an adequate picture of the divers species and subspecies. 


Taxonomy 


Excluding indica Chopra and philippina Navas which possibly do not 
belong to Hexagenia, the following species belong to the genus: albivitta 
(Walker), atrocaudata McD., bilineata (Say), callineura Banks, limbata 
(Serville), mexicana Eaton, recurvata Morgan, rigida McD. Albivitta, calli- 
neura, and mexicana are members of the subgenus Pseudeatonica. On the basis 
of present information most of the above species are not divisible into sub- 
species, either geographical or ecological. H. limbata, however, possesses the 
following subspecies: californica Upholt, limbata (Serville), occulta (Walker), 
venusta Eaton, and viridescens (Walker). H. munda has the following sub- 


species: affiliata McD., elegans Traver, marilandica Traver, munda Eaton, 
and orlando Traver. 


lhe following are considered as synonyms: carolina— marilandica; kanuga 
and weewa—>elegans; rosacea and mingo— occulta; pallens—venusta. It should 
be noted that each of these synonymized species except kanuga was described 
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from one to a few specimens from a single locality. For kanuga nine specimens 
from two localities were available. 


Synonyms that have been indicated by previous workers are: H. fulva, 
iliustrius, and reticulata—Eatonica schoutedeni; H. chaperi—Eatonigenia 
chaperi; H. variabilis—>H. limbata; H. decolorata—Campsurus decoloratus 
Ephemera atrostoma Weber was tentatively placed in Hexagenia by Eaton in 
1871. Later (1883) he changed it to Palingenia but the species is still imper- 
fectly known. 


Keys 


The following keys are offered with trepidation. In general, keys for 
species and subspecies are always fraught with danger for the individual who 
knows little or nothing about a group. For the person who knows the group. 
they are superfluous. This is particularly true for keys to subspecies and the 
following ones are no exception. The key to the species, however, I feel 
workable and can be used with some confidence. 


Key To THE Mate IMAGOEs of THE SUBGENERA AND SPECIES OF HEXAGENIA 


1. Genital forceps (fy. 27) 4-jointed subgenus HEXAGENIA 2 
Genital forceps (fig. 38) 3-jointed subgenus PSEUDEATONICA 7 
2. Tips of penes recurved (fig. 39); wing membrane infused with raw umber 


H. recurvata 


2 


Tips of penes not recurved: wing membrane mostly hyaline 3 


3 Penes (fig. 27) short, bzoad, and blunt; abdominal colo: patterns as in figs. | and 
H. otrocaudata 
en and abdominal color patterns different from above ~ 
4. Penes (fig. 37) slender, long, almost straight; abdominal colo: patterns as in 
figs. 25 and 26 H. rigida 
Penes and abdominal color patte: ns different from above 5 
5. Penes (fig. 28) slender, beak-like; abdominal color patterns as in figs. 3 and 4 
: H. biltneata 
Penes and abdominal color patterns different from above 0 
6.Penes (fig. 29) hook-shaped; costal cross veins of mesothoracic wings heavily 
marginated; costal membrane unevenly colored H. limbata 


Penes (fig. 33) less hooked-shaped than in limbata; costal cross veins of meso 
thoracic wings appear not to be marginated; costal membrane evenly colored 


becoming lighter distally H. munda 

7. Wing membrane uniformly deep brown P. mexicana 

Wing membrane mostly hyaline 8 
8. Dorsal abdominal color pattern as in he 24; abdominal sternites infuscated 

laterally P. albivitta 


Dorsal abdominal color pattern as in Ubivitta; ebdominal sternites immaculate 
P. callineura 


Key to Typicat. MALE IMAGoES oF THE SuBsPECIES oF HEXAGENIA LIMBATA 


1. Abdominal color pattern (figs. 12, 13) much reduced; dorsum ot abdomen largely 
yellow in color H limbata ve nustu 
Abdominal color pattern and coloration different from above 


= Abdominal color pattern (hgs. “s 8) extremely extensive; dorsum ot abdomen 
largely blackish brown H. limbata viridescens 
Abdominal color pattern and coloration different than above 3 
3. Abdominal color pattern as in figs. 5, 6 H. limbata limbata 


Abdominal color pattern as in fies, 10, 11 H. limbata occulta 


' 
{ 
| = 
| 


THE AMERICAN MIDLAND NATURALIST 


240 


Dorsal abdominal colcr pattern much as in limbata but infused usually with 
bright red; ventral abdominal color pattern as in venusta........ H. limbata californica 


Key To TypicaL MALE IMAGOES OF THE SUBSPECIES OF HEXAGENIA MUNDA 


1. Abdominal color pattern (figs. 22, 23) with oblique lines on tergites 8 
and 9 narrowly reaching anterolateral corners of segments; dorsal abdominal 


Abdominal color pattern with oblique lines on tergites 8 and 9 not reaching 
anterolateral corners; dorsal abdominal ground 
2. Dorsal abdominal color pattern (figs. 18, 20) without medial longitudinal line 
Dorsal abdominal color pattern (figs. 14, 16) with medial longitudinal __ -_aceente = 
3. Abdominal color pattern as in figs. 20, 21) ~.........2222.2-..------- ....H. munda marilandica 


Abdominal color pattern as in figs. 18, 19 H. munda munda 
4. Abdominal color pattern (figs. 14, 15) extensive and clear-cut; robust subspecies 
from north central and northeastern U. S. and south central and eastern 
Abdominal color pattern (figs. 16, 17) less extensive and clear-cut; usually less 
robust than in affiliata; mainly from southeastern and southern U. S. exclusive 


HEXAGENIA ATROCAUDATA McD. 


eg bilineata form munda Eaton. Needham, Bull. U. S. Bur. Fish., vol. 36 
pl. 81, fig. 64, 1920. 

ae atrocaudatao McD., Canad. Ent., vol. 56, p. 92, fig. 2, 1924. Canad. Ent., 
vol. 59, pp. 117-118, fig. 2, 1927. Traver, Ann. Ent. Soc. Amer., vol. 24, pp. 611-613, 
616, figs., 1931. Needham, Traver, Hsu, etc., Biology of Mayflies, pp. 262-263, fig. 84, 
1935. 

Specific characteristics: 

do imago, dried—Compound eyes large, nearly contiguous; fore legs 
about two-thirds body length; fore tarsi short, only slightly longer than the 
tibia; wing membrane hyaline, faintly tinged with sienna; venation piceous 
except humeral cross vein, base of fore costa and base of cubital medial region; 
costal and subcostal areas of fore wing distal to bulla infuscated with raw 
umber; basally subcostal area lightly tinged with raw umber; distal margin of 
hind wings purplish black; proximal cross veins of fore wing between R, and 
MP, and of disk of hind wing narrowly margined. Ground color of abdomen 
ochreous tinged with fuscous; tergal color pattern (fig. 1) black; sternal color 
pattern (fig. 2) fuscous to black; genitalia (fig. 27) fuscous yellow, penes 
broad and short; cerci piceous brown with narrow yellow intersegmental bands. 
Length: body 20-24 mm.; wing 18-21 mm. 

2 imago, dried—Except for dimorphic differences, similar to male; 
coloration like that of male in all respects. Length: body 19-24 mm.; wing 
18-22 mm. 

Variations in imagoes.—The amount of variation in this species is small. 
Some individuals are darker, i.e., the yellow ground color is infuscated with 
deeper tints, and there is some size variation. The color pattern is remarkably 
constant. 


Nymph, in alcohol.—Head and thorax dorsally chestnut brown; legs much 
lighter brown; setae on under surfaces of legs amber; tarsal claws swollen; 
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compound eyes olive brown dorsally; mandibular processes (fig. 40) strongly 
arced especially at about one-half their length; distally they are an intense 
brown shading to black; frontal process (fig. 44) truncate, labrum asymmetri- 
cal with front margin nearly straight; first joint of maxillary palp longer than 
body of galea-lacinia, entire palp slender and long. Body of gills blackish 
purple except for base, gill filaments lavender purple; abdominal color pattern 
of future adult visible both ventrally and dorsally; cerci and caudal filament 
brown. Length: 25-30 mm. 

Variations in nymphs.—The degree of truncateness of the frontal process 
is variable; some nymphs, especially females and young nymphs, exhibit less 
truncateness than do males and mature individuals. The color pattern is also 
less definite in younger stages. 

Type locality.—Ottawa, Canada, 10. IX. 23. 

Holotype.—No. 691, Canadian National Collection. 


Remarks.—The adult can be easily recognized by its distinctive abdominal 
color pattern and the genitalia of the male. The mature nymph can be recog- 
nized by the truncate frontal process, the strongly arced mandibular process, 
the asymmetrical labrum, and the abdominal color pattern. 


Range: 

It ranges (fig. 59) through the southern highlands, the Hudson valley, 
across eastern Canada, the north-middle United States, and down into the 
Ozark highlands. It is not to be found in the warmer lowlands of Ohio, 
Indiana, Illinois, Kentucky, and Missouri. Imago specimens of this species 
that I have seen were collected at the following localities: 


Illinois. Momence 21. VIII. 36 (1.S.); Richmond 15. VIII. 38 (1.S.); 

Indiana. Howe 7. VIII. 29, 14. IX. 16 (M.C.Z.); Monticello—. IX. 27; Oswego 
17. VIII. 27; Warsaw 9. VIII. 28; 

Maryland. New Windsor—. VIII. 26; 


Michigan. Alma 23-28. VII. 29; Ann Arbor 12. VII. 33 (U.M.); Delhi 9. 
VIII. 34 (U.M.); E. Lansing 14-21. VIII. 36; Lowell 27. VII. 29: Mich. Agri. 
Coll. campus 16. VIII. 10 (M.C.Z.) ; 

Missouri. Ozark 16. IX. 37; 

New York. Deposit 15. VIII. 34; Ithaca 4. VIII. 30 (C.U.), 11-28. VII. 31 
(CAD) 

Ohio. Columbus—. VIII.—(O.S.U.) ; 


Ontario. Lyn 11. VIII. 26 (C.N.C.); Ottawa 25. VIII. 22, 10. IX. 23, 25. VIIL. 
24, 30. VIII-4. IX. 25 (all in C. N. C.); Woodbridge 11. VIII. 34 (U. M.); 


Pennsylvania. Chambersburg 18. VIII. 26 (C.U.); 


West Virginia. So. Fk. Petomac Riv. 6. VIII. 30 (C.U.); Cacapon Riv. 13-18. 
VIII. 30 (C.U.) 


McDunnough has reported the species from Straight Creek, W. Va., 8. VIII.—. 
Traver records the species from E. Aurora, Hagaman and Rochester, N. Y.; Pendleton 
Co., Greenbrier River, New River, Athens and Smoke Hole, W. Va.; N. Tazewell, 
Va., Ashe Co., N.C.; Kingston, Ringold and Rome, Ga. 


Biology: 
The nymphs inhabit clear, cool streams. They are lacking in large, slow- 
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moving, turbid rivers as well as in all warm streams. Agriculture, with its 
subsequent changes of the stream beds, has probably reduced the range of the 
species. Emergence is in the late summer from the last of July to the middle 
of September. The nuptial dance takes place over the stream. The females fly 
about two to four feet above the water, while the males dance up and down 
from near the surface to ten feet high. The fresh eggs are a dark chocolate 
brown. 


HEXAGENIA BILINEATA (Say) 


Baétis bilineata Say, West. Quart. Rep., vol. 2, p. 303, 1824. Leconte, Complete 
Writings of T. Say, vol. 1, p. 203, 1859. 

Palingenia bilineata (Say). [non] Hagen, Syn. Neuropt. No. Am., p. 41, 1861. 
Walsh, Proc. Acad. Nat. Sci. Phila., vol. 14, p. 373, 1862. [partim] Hagen, Proc. 
Ent. Soc. Phila., vol. 2, p. 174, 1863. 

Palingenia limbata Guerin. Hagen, Syn. Neuropt. No. Am., p. 41, 1861. 

Hexagenia bilineata (Say). Walsh, Proc. Ent. Sec. Phila., vol. 2, p. 199, 1863. 
Eaton, Trans. F.nt. Soc. Lond., pt. 1, p. 66, 1871. Revisional Mono. Rec. Ephemeridae, 
pt. 1, pp. 50-51, [non] pl. 7, fig. 11, 1883. [non] Clemens, Canad. Ent., vol. 45, 
pp. 331-332, fig. 1, 1913. [partim] Needham, Bull. U. S. Bur. Fish., vol. 36, p. 278, 
1920. Ulmer, Arch. Natur., Bd. 87, Hft. 6, pp. 235-239, figs. 5, 7, 1921. [non] Wiebe, 
Ohio Jour. Sci., vol. 26, pp. 267-274, pi. 1, 1926. McDunnough, Canad. Ent., vol. 
56, p. 90, 1924; op. cit., vol. 59, pp. 116-120, fig. 1, 1927. Traver, Ann. Ent. Soc. 
Am., vol. 24, pp. 591-594, 611-613, figs., 1931. J. Elisha Mitch. Sci. Soc., vol. 53, p. i 
76, 1937. Needham, Traver, Hsu, etc., Biology of Mayflies, pp. 263-264, fig. 84, 1935. ' 

Hexagenia bilineata form falcata Need., Bull. U: S. Bur. Fish., vol. 36, fig. 62, 

1920. 


Specific characteristics : 

do imago, dried.—General coloration dark; fore legs subequal to body j 
length; fore tarsi long, one and four-fifths of tibia; first tarsal segment extreme- 
ly short; compound eye separated dorsally by approximately one-half the eye 
diameter; wings hyaline, membrane tinged with pale raw umber; apical portion, 
beyond bulla, of costal and subcostal areas of fore wing a more intense raw 
umber; distal margin of hind wing broadly banded with purplish black; cross 
veins of disk of hind wing and all cross veins anterior to MP, in fore wing 
marginated. Abdominal tergites (fig. 3) largely purplish black; pleural folds 
and adjacent areas of tergites 1-8 yellow; posterior margins of 1-8 narrowly 
edged with white; abdominal sternites (fig. 4) with fuscous coloration on 
yellow background. Genitalia (fig. 28) fuscous with second forceps joint tinged 
with black; distal joints slender; penes beak-shaped; cerci bistre narrowly 
ringed with white at base of each segment. Length: body 14.5-21 mm.; wing 
13-17 mm. 


? imago, dried.—Coloration and color pattern similar to those of the 
male. The wing membrane is less strongly tinted and the general coloration is 


slightly lighter. Length: body 17-23 mm.; wing 17-22 mm. 


Variations in imagoes.—The amount of variation is moderate. The inten- ' 
sity as well as the extent and definition of the color pattern, especially that of 
the abdomen, are rather variable. The ground color varies from a yellow to a 
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light raw umber; the pattern color varies from pitch black to burnt umber. 
Thus the abdominal sternites of some individuals are almost uniformly darkly 
colored, while in others the yellow ventral triangles occupy most of the area. 
The intensity of the pigmentation of the wing membrane, the amount of infus- 
cation of the cross veins and the intensity of the thoracic color also vary. Such 
variability is to be found within a series taken at a single locality on a single 
day. Specimens from the southeastern part of the range are smaller and some- 
what lighter in color. 

Nymph, in alcohol.—Mandibular processes long, slender and gradually 
arced, with the tips tending to cross distally; frontal process conical; the future 
imaginal color pattern shows through the thin exoskeleton in mature individu- 
als; general coloration dark. 


Variations in nymphs.—The nymph, in a well preserved state, is rare in 
most collections. I have none in my own collection and have seen only one 
individual that could with certainty be considered a representative of the 
species. The variation therefore can not be given at this time. 


Type locality—St. Peter’s Riv., Minn., now known as the Minnesota 
River. 
Holotype.— 2 non-existent. 


Remarks.—Say based his description of the species upon a 2 imago from 
St. Peter’s River. If a female from the upper Mississippi valley is studied by 
means of a hand lens in clear daylight, it will be found that Say’s description 
fits very well. The species was correctly determined by Walsh and Eaton. 
Ulmer (1920) has clearly differentiated it from limbata. Phylogenetically it is 
distinct and can be readily recognized by the genitalia and the abdominal color 
pattern. There is no other species with which it can be confused. 

Range: 

H. bilineata (fig. 62) ranges through the entire Mississippi valley drainage 
and along the eastern Piedmont area. It is lacking in the St. Lawrence drain- 
age, the northeastern United States, the southern Appalachian highlands and 


the coastal plain. Imagoes of the species that I have seen were collected at the 
following localities: 


Alabama. Muscle Shoals 14. VII. 33; Tuscaloosa 2. VII. 36 (C.U.); 
District of Columbia. Washington 22. VI.—(M.C.Z.) ; 


Georgia. Albany 22. VI. 39 (1.S.); Cartersville 1. VII. 39 (1.S.); Clarksville 
1. VII. 39 (1. S.); Cornelia 1. VII. 39 (1.S.); Demerest 1. VII. 39 (1.S.); Ringeld 
14. VI. 39 (1.S.); Rome 13. VII. 30; Rupert 22. VI. 39 (I.S.); Thomaston 3-8. VI. 
39 (1.S.); 

Illinois. Alton 21. VII. 38 (1.S.); Antioch 11. VII. 38 (1.S.); Cairo 21. VIL. 39, 
27. VIII. 38, 1. VII. 05 (all in 1.S.); Decatur 12-23. VI. 38 (1.S.), 16. VII. 39 
(1.S.); Elizabeth 22. VI. 27 (1.S.); Fulton 20. VIII. 27 (1.S.); Galena 25. VII. 75 
(A.M.N.H.); Grafton 18. VI. 39 (1.S.); Harrisburg 16. VIII. 37 (1.S.): Kankakee 
2-4. VIII. 38 (1.S.); Mahomet 3. VIII. 37 (1.S.); Metropolis 5. VIII. 05 (LS., 
C.N.C.); Mound City 26. VII. 39 (1.S.); Oregon 13. VII. 26 (L.S., C.N.C.); 
Pontiac 22. VIII. 38 (1.S.); Prophetstown 19. VII. 27 (LS.); Quincy 6. VII. 38 
(I.S.); Ripley 7. VII. 38 (1.S.); Rock Island 7. VII. 25 (I. S., C.N.C.), no date 
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(M.C.Z.); Rosiclare 5. VII. 35 (1.S.); Savanna 20. Vi. 27 (1S); EX: 
(iS.); 

Indiana. Elnora 15. VIII. 31; Foote’s Lake, Gibson Co., 7. VII. 30; Gosport 
20. VI. 32; Hazelton 16. VI. 36: La Crosse 6. VIII. 29; Mt. Vernon 26. VII-13. 
VIII. 34, 18. VIII. 36; 

lowa. Burlington 26. VIII. 29; Dubuque 1932 (C.U.); Fairport 6-12. VII. 31 
(C.U.); Muscatine 12. VII. 31 (C.U.); Pleasant Valley 5. VII. 28 (C.U.); 

Kentucky. Cloverport 26. VII. 03 (C.U.); Lexington 14. VII. 13 (C.U., 1S.), 
6: VE 35 

Louisiana. Baton Rouge 17. IV. 34 (U.M.); 

Maryland. Montgomery Co. 14. VI. 11 (Davis, C.N.C.) ; 

Mississippi. Lucedale 20. VI. 32 (C.U.):; 

Missouri. Hannibal 26. VI. 33; Hollister 10. VII. 38 (1.S.), 10. IX. 32; 
Rockaway Beach 13. VI. 36; 

New Mexico. Red River 6. VIII. 38 (O.S.); 

Ohio. Cincinnati 2. VIII. 01 (C.N.C.); 

Oklahoma. Blue 10. VI. 39 (O.S.); Hugo 11. VI. 39 (O.S.); Snyder 11. VI. 37 
(O.S.); Tahlequah 17. VI. 39 (O.S.); 

Tennessee. Knoxville 24. VI. 16, 19. VI. 31.—. VI. 31 (all in C.U.); Monteagle 
7. Vit. 

Texas. San Antonio 27. V. 27 (C.N.C.); Waco 22. VI. 33 (C.U.); 

Virginia. Great Falls 21. VI. 31; Alexandria Co. 22. VI. 10 (Davis). 

The species has also been reported by Traver from Gadsden, Ala.; Atlanta, 
Marietta, and the Tombigee River, Ga.; and St. Cloud, Minn. 


3iology: 

The species is restricted to the larger lowland rivers and large creeks, and 
is completely lacking in clear bodies of water such as lakes and upland streams. 
The nymph apparently dwells in the deeper waters and consequently is rare 
in collections. Dr. Burks of the II]. Nat. Hist. Sur. (personal communication) 
ha. collected extensively in the shallower waters of streams in which bilineata 
dwells and has been unable to acquire the nymph. The use of a dredge seems 
necessary to collect this species in the nymphal form. The advent of agriculture 
with the subsequent erosion and consequent changes in stream beds may have 
extended the range of this species. 

The imagoes emerge from the middle of June to the middle of September. 
The peak of emergence seems to occur during August. 


HEXAGENIA INDICA Chopra 


Hexagenta indica Chopra, Rec. Ind. Mus., vol. 26 p. 416, figs. 1-3, 1924. Ulmer, 
Arch. Hydro., Suppl. Bd. 16, p. 478, 1939. 


Eleven spent females were collected on the surface of Chilka Lake, India. 
Ot} these two were pinned and the remainder, some fragmentary, were placed 
In “spirits.” T he desc ription was derived from one of the bottled specimens. 
Whether this species belongs to Hexagenia or Eatonigenia, or perhaps repre- 
sents a new genus, can not be determined until the male and the nymph are 
ky own. From the desc ription it 1s possible to determine that the species 1s not 
a typical member of Hexagenia in that (1) the pronotum lacks the two lateral, 
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darkly colored, longitudinal stripes; (2) there is a medial, longitudinal, narrow 
tidge on the pronotum which continues on the mesonotum ending in a blunt 
spine posteriorly and this is repeated on the metanotum; (3) the ninth abdom- 
inal segment is the largest; (4) the hind wing is atypical, the MP, being 
attached to the Cu, as in Ephemera. I have not seen the type specimen. 


Type locality.—Chilka Lake, Barkuda Island, India, August, 1919. 
Type.—7528/H», Zoological Survey of India (Indian Museum). 


HEXAGENIA LIMBATA (Serville) 


This species has always been the despair of ephemeropterists. Four reasons 
are responsible for the confusion that has surrounded limbata: (1) No one 
worker has ever seen all of the types of the various species of Hexagenia from 
North America. (2) The two specimens upon which the original description 
and definition were based were merely indicated as being from “l’Amerique 
septentrionale.” (3) Most important of all, the species limbata is made up of 
a number of geographical subspecies. (4) No student of the ephemerids has 
ever had sufficient material from the entire range of the species to study it 
from the point of view of its geographical subspecies. As a result older workers 
termed the subspecies merely variations and some recent workers have advanced 
them all to the rank of full species. Both procedures have obscured the true 
picture. A combination of factors has thus been responsible for the welter of 
confusion that exists around limbata. 


Male imagoes of the species are characterized by (1) the hooked penes 
(limbata type, fig. 29), and (2) the costal margin of the mesothoracic wing 
having the cross veins marginated and the coloration of the membrane uneven, 
thus giving a spotted appearance to this area. The known nymphs of all sub 
species have dome-shaped frontal protuberances and relatively short, moderate- 
ly upcurved mandibular rami that do not cross distally. Ecologically it is 
highly adaptable, being found in many different types cf water. It seems 
equally at home in Jakes and streams. Whether the lake is large or small, 
whether the stream is sluggish and silt-laden or rapid and clear appears to be 
immaterial. 


After studying all available material, I have divided the species into the 
following subspecies: californica, limbata, occulta, venusta, and viridescens. For 
all of these subspecies intergrading specimens of geographically adjoining 
subspecies have been found. Where occulta, venusta, and limbata meet, all 
three intergrade. The zones of intergradation are often rather wide, and from 
a given locality at a single date a series may often be collected that ranges 
from typical specimens of one subspecies through various degrees of intergra 
dation to typical individuals of the other subspecies. It should not be over 
looked that whatever the make up of these intergrading series at a given 
locality, they appear on the basis of all present information to form a single 
interbreeding population for that particular area 
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HEXAGENIA LIMBATA LIMBATA (Serville) 


Ephemera limbata Serville, in Guerin-Meneville, Iconographie Regne Animal, tome 
3, p. 384; tome 2. insects, pl. 60. fig. 7, 1829-31. Gray, in Grif. Class Insecta, vol. 2, 
p. 786, pl. 94, fig. 7, 1832. 

Ephemera limbata Guerin. Rambur, Hist. Nat. Neuropt., p. 295, pl. 8, fig. 2, 1842 


Palingenia limbata (Serville). Pictet, Hist. Nat. Ins. Neuropt., Ephemerines, pp. 
146-148, pl. 12, figs. 1, 2, 3, 1843-45. Walker, List Neuropt. Ins. Brit. Mus., pt. 3, 
p. 548, 1853. 

Palingenia limbata (Pictet). [partim] Hagen, Syn. Neuropt. No. Am., pp. 41-42, 
1861. [partim] Proc. Ent. Soc. Phila., vol. 2, p. 176, 1863. Walsh, Proc. Acad. 
Nat. Sci. Phila., vol. 14, p. 373, 1862. Proc. Ent. Soc. Phila., vol. 2, p. 199, 1863, 


Hexagenia limbata (Pictet). Walsh, Proc. Ent. Soc. Phila., vol. 2, p. 197, 1863. 
Hagen, Stett. Ento. Zeit.. vol. 51, pp. 11-13, 1890. Needham, Bull. U.S. Bur. Fish., 
vol. 36, p. 279, 1920. 

Hexagenia limbata (Guerin). Eaton, Ent. Mo. Mag., vol. 5, p. 85, 1868. [partim] 
Trans. Ent. Soc. Lond., pt. 1, pp. 65-66, 1881. [partim] McDunnough, Canad. Ent., 
vol. 56. p. 90, 1924. Canad. Ent., vol. 59, pp. 119-120, 1927. Traver, Ann. Ent. Soc. 
Am., vol. 24, pp. 611-613, 1931. Needham, Traver, Hsu, etc., Biology of Mayflies, 
pp. 265-266, 1935. 

Hexagenia bilineata (Say). [partim] Eaton, Revisional Mono. Rec. Ephemeridae, 
pt. |, pp. 50-53, 1883. 

Hexagenia variabilis Eaton. [partim] Revisional Mono. Rec. Ephemeridae, pt. |, 
pp. 55-58, 1883. 

Hexagenia limbata (Serville). Ulmer, Arch. Natur., Bd. 87, Abt. A, Hft. 6, 
pp. 233-239, 1921. 


Guerin’s description is as follows: 

Cette espece est nouvelle. Voici la description que M. Serville en a faite. Un peu 
plus grande que |'F-. lutea. Thorax roux, avec un tache noire sur le prothorax de chaque 
cote. Abdomen jaune, varié de brun. Filets plus de trois fois plus longs que le corps, 
bruns, annelés tres—finement de jaunatre. Appendices anals gréles. Pattes jaunes, les 
antérieures ayant le tibia noir, assez longues, moins longues que le corps. Ailes trans- 
parentes, non tachées, ayant le bord antérieur des premieres presque transparent dans sa 
moitié interne, et le bord externe des secondes brun.—Hab. |'Amérique septentrionale. 


The specimens that Serville utilized were eventually acquired by Selys- 
Longchamps. Eaton (1871, p. 8) saw the male imago which is the type. No 
other ephemeropterist saw Serville’s specimens until Ulmer (1921) compared 
two specimens in the Selys’ collection with three other specimens that Pictet 
(1842) had studied. Ulmer concluded that Pictet’s and Serville’s material 
were the same. He published drawings of the dorsal view of the abdomen and 
the genitalia of this species. He did not, however, definitely state that his 
drawings were made from the Serville specimen (one Serville specimen now 
lacks the entire abdomen). 

From the original description plus Ulmer’s drawings and statements and 
Eaton’s 1871 (not his 1883) description, it is possible to determine that the 
true limbata is a light yellow species having brown abdominal markings, a 
ruddily marked thorax, clear wings with the hind wing tipped with brown, 
and the fore tarsi lighter than the fore tibiae. Specimens that meet the 
above qualifications are to be found in North America in the area from 
middle western Illinois to the Columbia River region. All specimens I 
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have seen from this area conform to these specification. McDunnough (1927) 
first noted that specimens from British Columbia were almost typical. Traver 
(1935) also came to a similar conclusion. Independently, then, three workers 
have decided that the western material seems to be representative of the true 
limbata. During the summer of 1939 I had planned, while studying in Europe, 
to see the original types but was prevented from doing so by the outbreak of 
war. The description given below is derived from an individual collected at 


Robson, Brit. Col. 


Subspecific characteristics: 

3 imago, dried—Entire frontoclypeal area, antennal socket, scape and 
base of pedicle yellow; a spot between compound eyes and antennae, distal 
half of pedicle and flagellum fuscous; vertex yellow faintly tinged with raw 
umber; compound eyes separated by half their diameter. 

Pronotum with lateral edges broadly yellow, submedial longitudinal black 
stripes and a medial translucent yellow area. Prosternum yellow anteriorly, 
piceous posteriorly. Mesonotum tawny; mesoscutellum tipped with piceous: 
metanotum yellow with scutellum tipped with black; meso- and metapleura 
tawny with episterna tinged with fuscous; meso- and metasterna blackish bistre. 
Fore coxae yellow on anterior surface but bistre otherwise; fore trochanter, 
femur and tibia intense blackish burnt umber; fore tarsal segments light 
fuscous, darker at joinings and claws; meso- and metathoracic legs yellow, 
with tarsi and tarsal claws tinged with fuscous. Wing membranes hyaline; 
fore wing with extremely faint raw umber infuscation in costal and subcostal 
areas and with the cross veins in this area marginated, thus giving a charac- 
teristic spotted appearance to the costal and subcostal areas; hind wing with 
purplish brown outer margin; all veins, except at base of wings and in anal 
areas bistre; cross veins of disk of hind wing and those anterior to the MP, of 
fore wing lightly marginated with bistre. 

Abdominal ground color yellow; abdominal color pattern clear cut, 
restricted, and of bistre black. Tergal color pattern (fig. 5) consists of a 
medial line, interrupted at the segmental joinings, and an oblique lateral line 
on each side that arises from the medial line at the posterior edge of each 
tergite and extends to the anterolateral corner. Sternites (fig. 6) with a 
continuous mid-ventral bistre black line, which narrows at the anterior edge 
of each sternite. This line is continuous with the dark coloration of the 
thoracic sternites; a pair of submedial lateral yellow dots in each sternite 
emersed in the bistre black band. In anterolateral corner of each sternite a 
bistre black spot. This spot appears as a continuation of the oblique lateral 
tergal stripes. Genitalia (fig. 29) with penes strongly hooked; distal forceps 
joints sturdy; second forceps joint not strongly arced. Penes (fg. 29) yellow, 
tinged with umber; forceps yellow at base changing to piceous distally. Cerci 
burnt umber with narrow yellow joinings. Length: body 18-20 mm; wing 
16-18 mm 


? imago, dried. Similar to the male except for the normal dimorphic 
differences. The color pattern, especially of the abdomen, and the dark mat 
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gined hind wing seem to be fairly reliable characters for the recognition of 
the females. 

Variations in imagoes.—The meso- and metathoracic nota may vary from 
a uniform light yellow to light burnt umber. In those individuals with yellow 
nota, the scutella are of the same color as is the surrounding area. The extent 
and distinctness of the color pattern of the abdominal tergites are also variable. 
The ventral abdominal color pattern may consist merely of a medial line or the 
line may be expanded on each sternite to form a triangle based upon the 
posterior sternal margin. Occasional individuals tend to lack the mid-dorsal 
dark tergal line. 

Nymph.—Unknown. 

Type locality.—Unknown but probably the Columbia River area. 

Type.—Selys Collection in the Musée Royal d’Histoire Naturelle de 
Belgique. 

Remarks.—The types probably were collected in the Pacific northwest. 
David Douglas explored this region in 1824, ’25, ’26, and ’27. From his 
Journal (1836) we know that he collected insects along the water courses. 
H. limbata is the largest and most obvious of the western ephemerids and there 
is little doubt that the specimens which Serville received could have been 
collected by Douglas. Serville, a noted French entomologist, was known to be 
interested in the Neuroptera and at one time (Audinet-Serville and Lefebure, 
1833) even announced that he and Lefebure planned “d’une Iconographie 
descriptive des Neuroptéres.” It would therefore easily be conceivable that 
Douglas sent his neuropterous collections to Serville. 

The subspecies, along with the other members of the species, is charac- 
terized by the strongly hooked penes (fig. 29) and the heavily marginated 
costal cross veins with costal membrane pigments unevenly distributed, thus 
giving a spotted appearance to this area. Limbata can be separated from cali- 
fornica by the lack of the red infuscation of the dorsum of the abdomen, from 
viridescens, venusta, and occulta by the dorsal abdominal color pattern. 

In the eastern part of its range, limbata intergrades with occulta. Along 
the southern edge of its range, it intergrades with venusta. Probably in the 
extreme western part of the country it may intergrade with californica. In the 
area where occulta, venusta, and limbata meet, the picture is rather complex 
and only with difficulty can specimens be placed. In fact for the purpose of 


recording data, it is often necessary to make arbitrary separations. 
Range: 

The known range (fig. 53) is obviously incomplete. Typical specimens of 
the subspecies that I have seen were collected at the following localities: 


British Columbia. Oliver 22. VII. 23 (C.N.C.); Penticton 12-16. VII. 23 
(C.N.C.); Robson 27. VIII. 35; Salmon Arm 24. VII. 25 (C.N.C.); Summerland 6, 
VII. 25, 21. VI. 34 (C.N.C.); Vernon 23. VII. 23 (C.N.C.); 

Colorado. Colo. no date (A.M.N.I 1.); Clear Cr. no date (M.C.Z.); 

Idaho. Priest Lake, —. VIII. 19; 
Illinois. Havana 21. VI. 26 (C.N.C.); 
Michigan. Dexter, Huron Riv. 4. VI. 39 (Ly.); 
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Oregon. Portland, no date (M.C.Z.); Williamson Riv., Kalamath Co. 7. VI. 33 
(M.C.Z.) ; 
Washington. Wash. Terr. no date (A.M.N.H.). 


I have seen intergrades of limbata-venusta from: 

lowa. Iowa Co. 1. VII. 39 (C.N.C.); 

Kansas. Lawrence 26. VI. 30 (C.N.C.); 

Utah. Utah Lake 5. VII. 75 (C.N.C.). 

Intergrades of limbata-venusta-occulta are from: 

Illinois. Homer Pk. 30. VI. 27 (C.N.C.); Havana 21. VI. 26 (C.N.C.); Oregon 
9. VIII. 25 (C.N.C.); Rockford 12-13. VI. 38 (I.S.). 

Intergrades of limbata-occulta are from: 

Illinois. Galena 12. VI. 75 (A.M.N.H.); Ottawa 26. VIII. 29; 

Manitoba. Treesbank 19. VI. 23 (C.N.C.). 


Biology: 
The biology of this subspecies is unknown. 


HEXAGENIA LIMBATA CALIFORNICA Upholt 
Hexagenia californica Upholt, Pan-Pac. Ent., vol. 13, nos. 1-2, pp. 85-86, 1937. 


Subspecific characteristics: 

3 imago, in alcohol.—Ground color yellow, tinged with red on the 
abdomen; extensive dark color pattern; fore tarsal joints uniform ruddy brown; 
costal and subcostal membrane of fore wing as in limbata; cross veins of hind 
wing disk and in area from R, to MP, of fore wing heavily marginated with 
black; hind wing distal margin heavily infuscated; outer margin of fore wing 
narrowly infuscated; wing membrane hyaline tinged with ochreous. Dorsal 
abdominal color pattern as in limbata but with reddish infuscation around 
color pattern; oblique lines of tergites eight and nine reach anterolateral corners 
of segment; dark brown spots in anterolateral corners of sternites as in venusta; 
interrupted blackish brown medial longitudinal line on sternum much as in 
yenusta; lateral infuscations of ruddy color in connection with these lines tend 
to form triangles, especially on anterior sternites; genitalia of the limbata type. 


Length: body 17-20 mm.; wing 17-18 mm. 


Q imago, in alcohol—Similar to male except for dimorphic differences. 
Dorsal abdominal color pattern as in fig. 9. Length: body 20-25 mm.; wing 
18-22 mm. 


Variations in imagoes.—Imagoes of the subspecies vary in the amount of 
red suffusion, some almost lacking it entirely. The dark color pattern appears 
to be relatively constant. More material must, however, be available before 
the entire range of variability can be determined since specimens from only 
one locality are now known. 

Nymph.—Unknown. 

Type locality—Kingsburg, Fresno Co., Calif., 30. VI. 36. 

Holotype.—No. 4350, Calif. Acad. Sci. Ent. 

Remarks.—The ventral color pattern definitely places californica as a rela- 
tive of venusta from which it can easily be separated by the dorsal color 
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pattern. The dorsal abdominal color pattern, the infuscated hind wing margin 
and the genitalia all show the relationship of californica to limbata. H. califor- 
nica can be separated from limbata by the ruddy coloration. 


Range: 

Known as yet from only a single locality. Specimens in the M.C.Z. from 
Utah Lake appear to be intergrades between limbata and californica. Further 
collecting will probably show that it intergrades with both venusta and limbata 


on the edges of its range. 


Biology: 
Unknown. The type series emerged 23.VI.30-6.VII.30. 


HEXAGENIA LIMBATA OCCULTA (Walker) 


Palingenia occulia Walker, List Neuropt. Ins. Brit. Mus., pt. 3, p. 551, 1853. 
Hagen, Syn. Neuropt. No. Am., p. 43, 1861. 

Palingenia limbata Guerin. [partim] Hagen, Syn. Neuropt. No. Am., p. 41, 1861. 

Palingenia bilineata Say. [partim] Hagen, Syn. Neuropt. No. Am., p. 41, 1861. 
Proc. Ent. Soc. Phila., vol. 2, p. 174, 1863. [partim] Walsh, Proc. Ent. Soc. Phila., 
vol. 2, pp. 199-202, 1863. 

Hexagenia limbata Guerin. |partim] Eaton, Trans. Ent. Soc. Lond., pt. 1, p. 67, 
1871. 

Hexagenia variabilis Eaton, [partim] Revisional Mono. Rec. Ephemeridae, pt. 1, 
pp. 55-57, 1883. Hagen, Stett. Ent. Zeit., vol. 51, p. 12, 1890. Needham, N. Y. State 
Mus. Bull. 47, p. 427, 1901. Rpt. Mich. Geol. Sur., p. 262, 1907. Morgan, Ann. Ent. 
Soc. Am., vol. 4, p. 99, 1910. 

Hexagenia bilineata Say [partim] Needham, Bull. U. S. Bur. Fish., vol. 36, 
p. 280, 1920. 

Hexagenia limbata var. occulta (Walker). McDunnough, Canad. Ent., vol. 59, 
1927. 

Hexagenia occulta (Walker). Traver, Ann. Eni. Soc. Am., vol. 24, pp. 611-613. 
Needham, Traver, Hsu, etc., Biology of Mayflies, p. 269, 1935. 

Hexagenia mingo Traver, Ann. Ent. Soc. Am., vol. 24, p. 597, 1931. Needham, 
Traver, Hsu, etc., Biology of Mayflies, p. 267, 1935. 

Hexagenia limbata occulta (Walker). Neave, Contr. Canad. Biol. and Fish., vol. 7, 
pp. 182-197, 1932. Canad. Field-Nat., vol. 46. p. 54. Spieth, Ann. Ent. Soc. Amer., 
vol. 33, pp. 327-328, 1940. 


Subspecific characteristics: 

& imago, dried.—General body color reddish brown, with a relatively 
small amount of yellow in comparison to that found in venusta and limbata. 
Similar to limbata, viridescens, and venusta in that the costal cross veins are 
heavily margined and the pigment of the costal membrane is unevenly distrib- 
uted. Distal margin of hind wing may or may not be infuscated with purplish 
black. Fore femur and tibia burnt umber instead of the brighter red of venusta 
and limbata; middle and basal sections of tarsal segments only slightly lighter 
than joinings. Dorsal abdominal color pattern (fig. 10) extensive and not clear 
cut as in affiliata; the oblique lines of tergites 8 and 9 reach anterolateral corners 
of the tergites; ventral abdominal color pattern (fig. 11) with triangles attain- 
ing anterior margin; cercal segments dark distally and ochreous in basal halves 
and at joinings. Genitalia (fig. 30) with the penes of the limbata type. Length: 
body 14-19 mm.; wing 15-19 mm. 
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Q imago, dried—General over-all color yellow; dorsal abdominal color 
pattern similar to that of male; ventral abdominal color pattern reduced; distal 
margin of metathoracic wing clear; wing membrane tinged with ochreous; cerci 
ochreous and not darker at joinings as in viridescens. No definite characters 
are known which consistently separate female specimens of the subspecies from 
those of affiliata and viridescens. Length: body 19-24 mm.; wing 19-24 mm. 

Variations in imagoes.—Imagoes of the subspecies vary enormously in the 
amount of reddish brown color that suffuses the body. In some individuals 
this almost obliterates any yellow color with the result that the typical color 
pattern is almost, if not totally, obscured. Such individuals, when preserved, 
are almost indistinguishable from those of viridescens. Other specimens have 
only a small amount of suffused reddish pigmentation, and in such instances 
the color patterns are clear cut and the yellow ground color stands out distinct- 
ly. The suffused individuals are found most often in the Great Lakes, Michi- 
man, Minnesota, and the cooler waters of Canada. In Illinois, Indiana, and 
southern Ohio the specimens are less suffused with red. 

Nymph.—Future abdominal color pattern of imago visible; frontal promi- 
nence (fig. 48) dome-shaped; mandibular tusk (fig. 41) relatively short and 
only slightly up-curved; abdominal gills 2-7 with basal one-third greyish white, 
distal two-thirds purplish black. 

Type locality—‘“Arctic America between Lake Winnipeg and Lake 
Superior.” 

Lectotype.—British Museum (Natural History). 

Remarks.—Typical specimens of occulta can be identified by the abdominal 
color pattern (figs. 10, 11), the fore wing margin and the strongly hooked 
penes. They are usually smaller and always paler than viridescens, their color 
pattern is more extensive than in the true limbata, and they lack the large 
amount of yellow coloration found in venusta. Often individuals are so infused 
with brownish red as to be almost without a distinct color pattern. 

The subspecies lives mostly within the area that was covered by the last 
glacier. It apparently has migrated into this area from the southern and middle 
western sections of the country. It is probably the most variable, certainly the 
most widespread and abundant subspecies of limbata. In Indiana and Illinois 
it intergrades with venusta; in northern Illinois and probably in Minnesota it 
intergrades with limbata proper, while in the area of northern Michigan and 
western Ontario it intergrades with its close relative viridescens. 

Range: 

As shown in fig. 52 this subspecies ranges from Saskatchewan to New 
Brunswick, south into Connecticut, Pennsylvania, Ohio, Kentucky, Indiana. 
and Illinois. It also extends down the Appalachians into West Virginia, North 
Carolina, and probably western Virginia. Specimens of occulta that I have 
seen were collected at the following places: 

District of Mackenzie. Ft. Rae, Great Slave Lake 12. VIII. 23 (C.N.C.); 

_ Illinois. Algonquin 21. VII. 06, 17. VIII. 06 (L.S.); Antioch 10. VI. 33 (LS.); 
Elgin 13. VI. 39 (1.S.); Kankakee 5. VIII. 38 (1.S.); McHenry 30. VI. 31 (LS.) 
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Momence 4. VI. 32, 15. VI. 38, 22. VI. 38, 5. VIII. 38, 16. VIII. 38 (1.S.); Oregon 
9. VII. 25 (1.S.); Richmond 15. VIII. 38 (1.S.); Rockford 12. VI. 38 (1.S.); White 
Heath 24. VI. 16 (I. S.); Zion 11. VI. 36 (1.S.); 


Indiana. Bloomington 26. V. 30, 3.VI. 29; Lake James 5-19. VII. 29; Lake 
Wawasee 2-3. VII. 27; 6. VII. 27: 19. VIII. 27; Logansport 24. VI. 28; Mongo 
5. VIII. 29; Oswego 17. VIII. 27; Warsaw 9. VIII. 28, 9. VII. 27; 


Kentucky. Georgetown 29. V.—. (I.S.); 
Manitoba. Aweme 23. VII. 30, 10. VII. 25 (C.N.C.); Grand Beach 13. VII. 25 


(C.N.C.); Lander 1. VIII. 21 (C.N.C.); Melita 2. VIII. 21 (C.N.C.); Victoria 
Beach 9. VII. 28 (C.N.C.); Winmpeg 10-12. VII. 23 (C.N.C.) ; 


Michigan. Alma 28. VII. 29; Ann Arbor 24. VII. 33 (U.M.), 6. VI. 39 (Ly.); 
Aurelius 10. VII. 38 (1.S.); Baldwin 28. V. 39 (1.S.); Burt Lake, Cheboygan Co., 
26. VI. 32 (U.M.); Cheboygan 1. VII. 35 (U.M.); Douglas Lake 11. VII. 27 
(U.M.); Gogebic Lake 30 VI. 34, 21. VII. 36; Higgins Lake 9. VII. 32 (U.M.); 
Interlochen 29. VI. 29; Manistique 22. VII. 36; Menominee 6. IX. 37 (I.S.); 
Munuskong Pk. 26. VI. 32 (U.M.); Rockford 27. VII. 29; St. Ignace 16. VIII. 27 
(U.M.); Sagenaw Bay 16. VI. 38 (1.S.), 19-20. VI. 38 (Ly.}; Sand Pt. 20. V. 32 
(U.M.); 

New Brunswick. French Lake 2. VII. 28 (C.N.C.); 

North Carolina. Penrose 14. VII. 30 (C.U.); 


New York. Lewiston 11. VII. VII. 04 (Davis); Nyak. —. VI. 34; Rousses Pt. 12. 
VE. 2/7 CONC); 

Ohio. Cleveland 5. VII. 27; Columbus 5. VI. 23 (O.S.U.), —. V.2? (O.S.U.); 
Port Clinton 5. VII. 28, 22. VI. 29, 29. VI. 29; Put-in-Bay 4. VII. 22 (C.N.C.); 
Ross Co. —. VI. 25 (O.S.U.); Sandusky 28. VI. 34; Vermillion 20, VII. 33; 

Ontario. Hogs Back 23. VI. 23 (C.N.C.); Kingston 10. VII. 38; Lake of Bays 
Il. VII. 20 (C.N.C.); Lake Nipigon 26. VII. 23 (C.N.C.); Minaki 10. VII. 28 
(C.N.C.); Niagara 6. VII. 04; North Bay 5. VII. 38, 19. VII. 26 (C.N.C,); 
Normandale 6. VII. 25 (C.N.C.); Orillia 11. VI. 25 (C.N.C.); Ottawa 13. VI, 20 
(CNC.), Vil. 23 (CNC), 19. VIE. 25 (CNC), 10-24. VII. 29 (CNC). 
2. VII. 38; Ottawa West 21. VI. 20 (C.N.C.); Rockport 10. VII. 34; Sault Ste. 
Marie 22. VII. 36; 

Province of Quebec. Alymer 24. VI. 24 (C.N.C.), 12. VII. 23 (C.N.C.), 
14. VIII. 20 (C.N.C.); Chateauquay 18. VI. 25 (C.N.C.); Lachine 6. VIII. 24 
(C.N.C.); Lacolle 5. VII. 28 (C.N.C.); Lanoraie 9. VI. 15 (C.N.C.); Montreal 
26, Vi. 23 (CNL); 

Saskatchewan. Wakesin Lake 17. VII. 39 (C.N.C.); 

West Virginia. Millwood 25. VI. 30 (C.U.): 

Wisconsin. Bayfield 4. VIII. 31 (1.S.); Janesville 18. VIII. 37 (1.S.); Trout 
Lake 11. VII. 39 (LS.). 

Intergrades of occulta and venusta are from: 

Illinois. Havana 10-20. VI. 38 (1.S.); 10. VIII. 07 (1.S.); Momence 15. VI. 39 
CLS.) ; 

Manitoba. Winnipeg—? (C.N.C.). 

Intergrades of occulta and viridescens are from: 

Manitoba. Berens Riv. 27. VI. 38 (C.N.C.); 

Michigan. Douglas Lake 11. VII. 37 (U. M. and Ly.); Interlochen 29. VI. 29; 
Manistique 22. VII. 36; Rockford 27. VII. 29: 

Ontario. Kingston 10. VII. 38. 


Intergrades with limbata were listed under that subspecies. 
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Biology: 

Neave (1932) has clearly shown that occulta and rigida in Lake Winnipeg 
take two years for their life histories to be completed. My estimate (1938) of 
one year for occulta in northern Indiana is obviously wrong. 


H. limbata occulta inhabits both lotic and lenitic waters, but is most 
prolific in the shallow waters of the larger lakes. The nymph prefers a rather 
firm mud in which to burrow. In lake regions where marl is abundant, it 
chooses a marly mud. Emergence occurs from May (in the southern part of 
the range) to late August and early September. The greatest number of indi- 
viduals in most parts of the range emerge during the middle two weeks of 
July. In the Great Lakes area, the imagoes appear in swarms. Most of the 
emergence takes place in the early part of the night. At this time, the sub- 
imagoes are positively phototactic and congregate around street lights. The 
imagoes, after the nuptials and oviposition are completed, are also phototactic, 
but to a lesser degree. Neave (1932) has given an excellent account of the 
biology of the subspecies population that lives in Lake Winnipeg. 


HEXAGENIA LIMBATA VENUSTA Eaton 


Hexagenia venusta Eaton, Revisional Mono. Rec. Ephemeridae, pt. 1, p. 54, 1883. 
Ulmer, Archiv. Naturg., Bd. 87, Abt. A, Hft. 6, pp. 235, 237, and 239, 1921. 
McDunnough, Canad. Ent., vol. 59, p. 119, 1927. Needham, Traver, Hsu, etc., 
Biology of Mayflies, p. 274, 1935. Spieth, Ann. Ent. Soc. Am., vol. 34, p. 88, 1941. 


Hexagenia pallens Traver. Needham, Traver, Hsu, etc.. Biology of Mayflies, p. 
271, 4955. 


Subspecific characteristics: 


3 imago, dried.—General body color bright yellow with darker overlying 
color pattern exceedingly restricted. Fore femur and tibia clear madder brown; 
basal two-thirds of fore tarsal segments 2-4 yellow and remainder of fore 
tarsus fuscous. Wing membrane hyaline tinged with yellow; cross veins of 
costal and subcostal areas heavily infuscated except distally. This infuscation 
spreads over the membrane to some extent. Distal margin of hind wing 
narrowly infuscated; cross veins of metathoracic wing disc and mesothoracic 
wing membrane between R, and MP, narrowly infuscated. Dorsal abdominal 
color pattern (fig. 12) consisting of oblique, lateral, bay color triangles. 
Medial fuscous stripe on segments 8 and 9; sternal color pattern (fig. 13) 
consisting of a slender, chestnut brown stripe that extends from the genital 
plate to the prosternum of the thorax and small, bay colored spots that occupy 
the anterolateral corners of all abdominal tergites. Cerci yellow with narrow, 
madder brown joinings. Usually at every fourth joint, the madder brown 
extends over the entire segment. Genitalia (fig. 31) of the limbata type. 
Length: body 15-20 mm.; wing 11-15 mm. 


Q imago, dried.—Similar to male in coloration. The color pattern, especial- 
ly the ventral abdominal stripe, is distinctive. The cross veins of the fore wing 
costal and subcostal areas are faintly infuscated. Length: body 18-26 mm.; 


wing 16-22 mm. 
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Variations in imagoes.—Excluding those specimens that are intergrades 
with limbata and occulta, the variation is restricted mainly to size differences 
and to the extent of the dark color pattern, some individuals almost lacking 
the latter and some, such as the nine specimens Belfrage collected in Texas 
(Spieth, 1941) having it greatly expanded. The extreme variation in paleness 
is reached in male specimens in which the musculature and epidermal materials 
of the abdomen have been completely atrophied, leaving only the transparent 
digestive, respiratory, and vascular systems and the transparent cuticula. Such 
a phenomenon is found in many other species of ephemerids but only rarely 
occurs in Hexagenia. Naturally since the abdominal color pattern is mainly 
epidermal and not cuticular, such individuals possess pale abdomens and lack 
a color pattern. A male of this type was described as H. pallens by Traver. I 
have also seen similar specimens not quite so pale in the Illinois Nat. Hist. 


Sur. Coll. 


Nymph.—Future abdominal color pattern of imago visible; general appear- 
ance immaculate with a large amount of yellow coloration; frontal prominence 
(fig. 49) dome shaped; mandibular tusks (fig. 42) short and only slightly 
up-curved; abdominal gills 2-7 purplish. 


Type locality.—Dallas, Tex. 
Lectotype.—British Museum (Natural History). 


Remarks.—Typical specimens can be separated from limbata, occulta, and 
viridescens as well as from all other species by the general yel'owness of the 
ertire body and the abdominal color patterns. They have in common with the 
other subspecies of limbata the spotted fore costal margin, the hooked penes 
and nymphs with short, only slightly up-curved mandibular rami and cone 
shaped frontal prominences. 


The subspecies represents a southwestern form that extends north and 
eastward into the central part of the United States, i.e., Ohio, Illinois, and 
Indiana. The typical individuals are quite distinct and easily identified. In the 
hill country of eastern Oklahoma and in Missouri, venusta and munda can be 
found living together and emerging at the same time, but there are no inter- 
grades of these known, and I have inspected long series of individuals. In 
Indiana, Illinois, and Ohio specimens unquestionably show intergradation with 
occulta. It should be noted that in this area the chances of hybridization are 
somewhat reduced since occulta emerges mainly from June to late July, while 
venusta tends to emerge later. Venusta apparently is the parent stock of the 
species limbata. 


Ulmer (1921) has indicated venusta males as having short fore legs when 
compared with limbata. Measurements of numerous specimens show that the 
ratio of the fore leg length to that of the body is about the same in limbata, 
occulta, and venustd. Only in comparison to bilineata is the fore leg of venusta 
distinctly shorter. 


Traver (1935) described pallens from a single male and a number of 
females collected at one lox ality. As shown above, the male is merely a pale 
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venusta. Females of the type series are typical venusta representatives. As also 
noted above, such series have been collected at other localities. 


Range: 

The known range is shown by fig. 55. Note how it overlaps that of munda, 
limbata, and occulta. Specimens of venusta that I have seen were collected at 
the following localities: 


Illinois. Beardstown, 25. VI. 31 (1.S.); Champaign 15. VI. 39 (1.S.); Decatur 
16. VII. 39 (1.S.); Havana 12. VII. 32 (1.S.), 19-24. VII. 39 (1.S.); Homer Pk. 
V. 2. Vil. CNC), Vi. 27 6. VX. 31. 
(1.S.); 6. VII. 27 (1.S.); Momence 22. VI.—(I.S.), 21. VIII, 36 (1.S.); Monticello 
14. VII. 25 (1.S.); Murphysboro 20. VI. 39 (1.S.); Ottawa 26. VIII. 29; Pontiac 
11. IX. 38 (1.S.); Rock Island, no date (M.C.Z.); Rockville 3. VIII. 38 (LS.); 
Springheld 10. VII. 31 (1.S.); Urbana 10. VI. 39 (1.S.), 3. VIII. 39 (LS.); 


Kansas. Douglas Co.—.VII.—.(M.C.Z.) ; Lawrence 20. VI. 32 (C.N.C.) 25. VI. 
19 (C.U.), 28. VII. 19 (C.U.); Manhattan. —. —. 32 (C.U.); Ottawa Co. 24. VI. 
34 (1.S.); 

Missouri. Clinton 8. VII. 21 (M.C.Z.); Kansas City 12. VI. 21 (M.C.Z.); Kirks- 
ville 29. VI. 22 (M.C.Z.); Osborn, DeKalb Co.—. VII. 26 (C.N.C.); Ozark 30. 
V. 38. —. VIII-X. 38; Rockaway Beach 13. VI. 36; 

Nebraska. Lincoln —. VIII. —. (M.C.Z.); 


Oklahoma. Ardmore 27. VII. 37, 8. VI. 39; Clinton 4. VI. 39; Cherokee 4. VII. 
34; Delaware Co. 9. VIII. 39; Flint 6. VI. 34; Henryetta 19. VII. 37; Hinton 13. 
VII. 37; Holdenville 17. VII. 37; Oklahoma Co. 22. V. 31; Page 23. VI. 34; Price's 
Falls 2. VI. 37 (1.S.); Sallisaw 21. VI. 37; Stillwater 26. VII. —, 2. IX. 38, 
2. VIII. 39, 4. VIL. 35; Wichita Nat. Forest 6. VI. 39; Watts 16. VI. 39; Yost 
Lake 26. VI. —; 

Tennessee. Memphis, no date (M.C.Z.) ; 

Texas. Austin 10. V. O1 (M.C.Z.), 7. V. 33 (C.U.); Brazos Co., no date 
(M.C.Z.), August (C.N.C.); Dallas, no date (B.M.N.H.), 18. X. 35 (C.N.C.); 
Huntsville 27. VI. 31 (C.U.); San Marcos 15. IV. 39 (1.S.); Texarkana 13. IX. 30; 
Texas, no date (B.M.N.H.); Waco 22. VI. 33 (C.U.); W. Texas, no date 
(B.M.N.H.); Winter Haven 31. III. 33 (C.U.), 29. V. 33 (C.U.). 


Intergrades of venusta and occulta are from: 

Illinois. Antioch 18. VI. 38 (1.S.); Havana 27. VI. 07 (LS.), 8. VI. 07 (LS.). 
24. VIII. 39 (1.S.); Kankakee 15. VI. 38 (1.S.), 2-5. VII. 38 (1.S.), 17. VI. 39 
(1.S.), 15. VII. 28 (1.S.); Wyanet 2. VII. 37 (1.S.). 16. VII. 38 (1.S.); 

Indiana. Bluffton 20. VII. 29, 26. VIII. 29; 


Minnesota. Rapidan 18. VIII. 38 (1.S.): 
Ohio. Columbus 4. VIII. 23 (O.S.U.). 


See also occulta and limbata for other intergrades. 
Biology : 

Little is known of the biology of venusta except that it seems to prefer 
sluggish, relatively warm waters. As mentioned above, in the northern part of 
iis range it tends to emerge late in the summer, indicating that it needs a 
considerable heat budget for its development. In the southern part of its range, 


it emerges from late March through June and July into August and even 
September. 
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HEXAGENIA LIMBATA VIRIDESCENS (Walker) 


Palingenia viridescens Walker, List Neuropt. Ins. Brit. Mus., pt. 3, p. 350, 1853. 


Hexagenia viridescens (Walker), McDunnough, Canad. Ent., vol. 59, p. 118, fig. 1, 
1927. Traver, Ann. Ent. Soc. Amer., vol. 24, pp. 611-613, 1931. Needham, Traver, 
Hsu, et.., Biology of Mayflies, p. 275, 1935. Spieth, Ann. Ent. Soc. Amer., vol. 23, 
p. 329, 1940. 


Subspecific characteristics : 


3 imago, dried.—General body color blackish brown with reduced amount 
of yellow when compared to occulta. Compound eyes large when compared 
with occulta. As in other subspecies of limbata the costal cross veins are 
marginated and the pigment of the costal membrane is unevenly distributed. 
Distal margin of hind wing infuscated with purplish black. Fore femur and 
tibia blackish burnt umber; fore tarsal segments piceous. Dorsal abdominal 
color pattern (fig. 7) with paired submedial dashes, and with dark color 
filling most of the segments. Ventral abdominal color pattern (fig. 8) extensive 
but not clear cut. Genitalia (fig. 32) of the limbata type. Cerci burnt umber, 
paler at the joinings. Length: body 18-20 mm.; wing 18 mm. 


Q imago, dried—General over-all color dark dorsally and ochreous 
ventrally; dorsal abdominal color pattern similar to that of male; ventral 
abdominal color pattern faint; hind wing margin infuscated with purplish 
black; wing membrane tinged with smoky; cerci yellow tinged with smoky 


and darker at joinings. Length: body 22-25 mm.; wing 22-25 mm. 


Variation in imagoes.—Except for the intergrades with occulta, the known 
variation is small, being restricted mainly to the intensity and extent of the 
dark coloration. 

Nymph.—Unknown. 

Type locality.—‘St. Martin’s Falls, Albany River, Hudson’s Bay.” 

Lectotype.—British Museum (Natural History). 


Remarks.—Typical specimens can be separated from occulta by the black, 
rather than ruddy, coloration, the dorsal abdominal color pattern, the rela- 
tively larger eye size and the slightly larger size of the individuals. The dark 
hind wing margin of the females seems typical. This subspecies is closely 
related to occulta and apparently has evolved since the retreat of the glacier. 
The two subspecies are unquestionably the most closely related of any in 
Hexagenia. Dark specimens of occulta when dried can be separated from 
viridescens only with difficulty. The lack of ruddy color in viridescens seems 
to be the surest method of separation. 


Range: 

As shown in fig. 51, the subspecies is centered in the area south of 
Fiudson’s Bay and is flanked on all sides by occulta. It is absent in the 
United States except in Michigan. Whether typical specimens occur in Michi- 


gen is rather doubtful. Specimens of the subspecies that I have seen were 
collected at the following localities: 
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Michigan. Cheboygan Co. 4. VII. 35 (U.M.); Gogebic Co. 5. VIII. 19 (U.M.); 
Manistique 22. VII. 36; 

Ontario. St. Martins Falls, Albany Riv., no date (B.M.N.H.); Georgian Bay 
1. VII. 12 (C.N.C.), 13. VII. 32 (C.N.C.); Go-Home-Bay 5. VII. 32 (C.N.C.) ; 
Honey Harbor 14. VI. 32 (C.N.C.); Lake Nipissing 21. VI. 29 (U.M.): London's 
Bay 20. VI. 12 (C.N.C.); Orillia 9. VI. 25 (C.N.C.); Severn 16. VI. 25 (C.N.C.); 
Smoky Falls, Mattagami Riv. 11. VII. 34 (C.N.C.). 

Intergrades of viridescens and occulta are from: 

Manitoba. Berens Riv. 27. VI. 38 (C.N.C.): 

Michigan. Douglas Lake 15-20. VII. 39 (Ly): 

Ontario. Bobcaygeon 22. VI. 32 (C.N.C.). 


See also the discussion under occulta. 


Biology: 

The biology of the subspecies is almost unknown, but judging from the 
emergence dates and its close relationship to occulta, we shall probably find 
that the two are somewhat similar in their activities. 


HEXAGENIA MUNDA Eaton 


The species was described by Eaton from a single specimen. Study of the 
type plus many other specimens shows that munda can be characterized by 
(1) the penes (munda type=carolina type of Traver) (fig. 33) and (2) the 
costal margin of the mesothoracic wing in which the cross veins appear unmar- 
ginated and the pigment is uniformly spread through the membrane of this 
area. The known nymphs have a conical frontal protuberance and long. 
slender, strongly up-curved mandibular rami. 


Ecologically the species seems to prefer small to medium sized streams 
and is not found in the Great Lakes or large rivers. 


After studying all available material, I have divided the species into the 
following subspecies: affiliata, elegans, marilandica, munda, and orlando. All 
of these subspecies intergrade wherever geographically adjoining populations 
are in contact. 

Munda has been confused with limbata. In general the two occupy different 
parts of North America, but wherever respective subspecies of munda and 
limbata do overlap, there are no indications of intergradations. Although close 
relatives, it seems wise to keep the two species separate. 


HEXAGENIA MUNDA AFFILIATA McD. 


Hexagenia affiliate’ McDunnough, Canad. Ent., vol. 59, p. 118, 1927. Traver, 
Ann. Ent. Soc. Am., vol. 24, pp. 611-613, 1931. Needham, Traver, Hsu, etc.. Biology 
of Mayflies, p. 261, 1935. 


Subspecific characteristics: 


od imago, dried.—Ground color typically bright yellow, reduced in area 
by extensive dark color pattern; basal one-half of fore tarsal joints 2-4 light: 
costal and subcostal membrane of anterior wing uniform, clear burnt umber: 
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lighter distally; cross veins of hind wing disk and of area between R, and 
MP, of fore wing margined with black; hind wing margin typically not 
infuscated. Dorsal abdominal color pattern (fig. 14) clear cut with yellow 
submedial areas distinct and the oblique lines of segments 8 and 9 not reach- 
ing the anterolateral corners. Ventral abdominal color pattern (fig. 15) with 
brown triangles not reaching anterior margin. Penes (fig. 33) of the munda 


type. Length: body 17-25 mm.; wing 16-21 mm. 


Q imago, dried—Can be separated from occulta by means of the dorsal 
abdominal color pattern and from orlando by the brighter yellow ground color. 
Length: body 22-28 mm.; wing 22-25 mm. 

Variations in imagoes.—Imagoes of the subspecies do not vary as exces- 
sively as do those of occulta which live in the same area. Although the type 
and typical specimens lack a dark border to the hind wing, some individuals 
have the distal margin of the metathoracic wing infuscated. Typically the 
ground color of the abdomen and thorax is a bright yellow. In some individuals 
this yellow is obfuscated by a ruddy brown which may completely obliterate 
the ventral abdominal markings. In all other respects such individuals conform 
with the type. 

Nymph.— Unknown. 

Type locality—Sparrow Lake, Severn, Ont., 16-21.VI1.25. 

Holotype.—No. 2426, Canadian National Collection. 

Remarks.—A ffiliata can be separated from elegans, munda, marilandica 
by the dorsal abdominal color pattern and the extensive dark coloration. Its 
brighter yellow ground color and the failure of the oblique lines of the dorsal 
color pattern to reach the anterolateral corners of tergites 8 and 9 distinguish 
it from orlando. The genitalia and the immaculate color pattern serve as sure 
means of distinguishing male individuals from those of occulta. Females are 
separated with difficulty. 

The subspecies is the most northern representative of munda, a stock 
primarily restricted to the southeastern part of the country. This munda stock, 
after the retreat of the last glacier, apparently invaded the cleared area and 
developed into affiliata. 

In the Canadian National Collection there are nine specimens from S. 
Milford, Nova Scotia, and two from Wayland, Mass., that are rather atypical 
for affiliata. At the Museum of Comparative Zoology there are specimens 
from eastern Massachusetts that agree with these aberrant individuals. It is 
possible that adequate collections will prove that they represent a “weak” 
subspecies yet to be described. 

Range: 


Its range (fig. 54) almost completely overlaps that of occulta except in 
the eastern part of the United States where affiliata seems to be the common 
hexagenid. Specimens that I have seen were collected at the following localities: 

Connecticut. Southington Ct. 6. VII. 21; 

Indiana, Orland 31. VII. 29; Oswego 17. VIII. 27; Warsaw 7. VIII. 28; 
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Iowa. Iowa Co.? 19. VI. 34 (C.N.C.); 
Maine. Jefferson 13. VIII. 39 (M.C.Z.); Passadumkeag 3. VIII. 38 (M.C.Z.); 


d Woodstock 3. VIII. — (M.C.Z.); 

ot Michigan. Alma 28. VII. 29; Douglas Lake 10-30. VII. 39 (Ly.); Gogebic Lake 
Ww 19. VIII. 37 (1.S.); Twinn Lake 22. VIII. 37 (1.S.); 

h- Minnesota. No. Red River 1854 (M.C.Z.); St. Anthony's Pk., no date (M.C.Z.) ; 
th New Hampshire. Squam Lake 8. VII.—(M.C.Z.) ; 

la New Jersey. New Jersey 22. VI. 84 (M.C.Z.); Trenton. no date (C.N.C.); 


New York. Hudson 11. VI. 25 (C.U.); Ithaca 3. VIII. 35 (C.U.); Lake George 
26. VII. 29 (C.U.); 20. VIII. 20 (C.U.); Rossi 6. VI. 64 (M.C.Z.); Rousses Pt. 
al 12. VII. 27 (C.N.C.); 
r. Ohio. Columbus 5. VI. 23 (O.S.U.); 
Ontario. Bobcaygeon 22. VI. 32 (C.N.C.): Hogs Back 19. VII. 23 (C.N.C.): 
Kingston 23. VII. 23 (C.N.C.); Ottawa West 21. VI. 20 (C.N.C.); Severn 16-21. 


‘a VI. 25 (C.N.C.); Whitby 6. VII. 26 (C.N.C.); 

. Pennsylvania. Harrisburg 19. VI. — (M.C.Z.); 

- Province of Quebec. Hemmingford 3. VII. 27 (C.N.C.); Lacolle 5. VII. 28 
(C.N.C.) ; Ottawa Golf Club 16. VII. 23 (C.N.C.). 

1S 

Biology: 


A ffiliata lives in both lakes and streams but never reaches such abundance 


m. 
as occulta. It apparently is absent from the Great Lakes and from warm, turbid 
waters. As yet I know it to have been taken only from clear, clean, usually 
cool streams and small lakes. It emerges from early June to the middle of 
August with the main emergence in middle to late July. 

ca HEXAGENIA MUNDA ELEGANS Traver 

ts Hexagenia elegans Traver, Ann. Ent. Soc. Am., vol. 24, p. 594, figs., 1931. J. 

al Elisha Mitch. Sci. Soc., vol. 47, p. 103, 1932. Needham, Traver, Hsu, etc., Biology 

sh of Mayflies, p. 265, 1935. 

re Hexagenia weewa Traver, Ann. Ent. Soc. Am., vol. 24, p. 605, 1931. Needham, 

a Traver, Hsu, etc., Biology of Mayflies, p. 276, 1935. 

Hexagenia kanuga Traver, J. Elisha Mitch. Sci. Soc., vol. 53, p. 29, 1937. 

Subspecific characteristics: 

k, imago, dried —Reddish brown with the ground color more yellow than 

id tan as in orlando; fore femur and tibia clear madder brown; fore tarsal 
segments 2-4 with basal two-thirds cream colored; costal and _ subcostal 

membrane of fore wing a clear burnt umber, paler distally. Costal and sub- 
al costal cross veins not margined; cross veins of disk of hind wing and those 

a cross veins between R, and MP, of fore wing infuscated; distal margin of 

i. hind wing purplish in some individuals. Tergal abdominal color pattern (fig. 

” 16) with oblique lines of eighth and ninth segments not attaining the antero- 
lateral corners of tergites; sternal abdominal color pattern (fig. 17) as in 
orlando; penes (plate 5, fig. 368) of the munda type. Length: body 15-18 

na mm.; wing 11-14 mm. 

vi i 2 imago, dried. Bright yellow instead of tannish yellow as in orlando. 

“ Dorsal abdominal color pattern (fig. 16) reduced in comparison to that of 


orlando. Length: body 20-22 mm.; wing 19-20 mm. 


— 
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Variations in imagoes.—This subspecies is more variable than are its 
close relatives orlando and marilandica. The spotting of the cross veins and of 
the margin of the hind wing shows considerable difference between individuals. 
Two paratypes in my collection show this variation very well. The color of the 
color pattern also exhibits variability. This, is as is also true in marilandica, is 
apparently clinal, and individuals from the orthern part of the range possess 
much more reddish pigment than do those further south. 


Nymph.—Unknown. 

Type locality —Chowan Riv., Winton, N. C., second week in August, 
1930. 

Holotype.—No. 917.1 in Cornell Univer. Coll. 


Remarks.—The subspecies can be easily separated from orlando by the 
yellow rather than tan ground color and by the oblique streaks of tergites 8 
and 9 not reaching the anterolateral corners of the tergites. From marilandica 
it is distinguished by the continuous dorsomedial abdominal stripe. The aver- 
age size is somewhat smaller than that of marilandica. The types themseives 
are rather atypical for the subspecies. They were collected near the northern 
edge of the range, are small and have considerable reddish pigmentation. Note 
should be taken that the types (Traver, 1931) apparently were collected as 
subimagoes and allowed to transform. Often this results in abnormal colora- 
tion. Some of the paratypes have much more extensive dark color pattern than 
dees the holotype. In fact the holotype is probably an intergrade between 
marilandica and the typical elegans. The types of kanuga are more nearly 
typical of the subspecies. H. weewa Traver, although considered as a synonym 
of elegans for the sake of convenience, is in reality an intergrade showing 
characters of orlando, marilandica, and weewa. H. elegans is the costal plain 
subspecies of munda, extending inland to the Piedmont of the southeast and 
as far west as eastern Oklahoma. As mentioned under orlando, elegans and 
orlando intergrade in northern Florida. Elegans intergrades with marilandica 
along the western junction of its range. In Oklahoma, when it comes into 
contact with munda, it also intergrades with this subspecies. 

Range: 

The subspecies ranges (fig. 56) from Maryland to Texas and Oklahoma. 
being found mainly along the coastal plains and inland to the highlands. 
Typical elegans imagoes that I have seen were collected at the following 
localities : 


Alabama. Tuscaloosa 26. VI. — 2. VII. 36 (C.U.); 

District of Columbia. Washington, no date (M.C.Z.), 10. VII. 26 (C.U,), 
9. VII. 29 (C.U.); 

Florida. Chipola Lake 8. IV. 27 (C.U.); 

Georgia. Americus 22. VI. 39 (I.S.); Athens 12. VIII. 31 (C.U.); Atlanta 
2. VI. 39 (1.S.), 12. VII. 39 (L.S.): Butler 22. VI. 39 ([.S.); Canton 25. VII. 31 
(C.U.); Cartersville 17. VIII. 31 (C.U.), 3. VI. 39 (1.S.); Hollywood 1. VII. 39 
(1.S.); Jonesboro 26. VI. 32 (C.U.); Keysville 27. VI. 30; Kingston 3. VIII. 31 
(CU); Rome 3. Vil. 31 (CU.), 26-50. VE. 31 (C.0.),. 15. VIL. 39 GS); 
Spring Creek —. VIII. 13 (C.U.); Thomaston 8. VI. 39 (1.S.); Tiger 30. VI. 39 
(1.S.); Zebulon 8. VI. 39 (LS.): 


i 
| 
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North Carolina. Hendersonville 6. VII. 35 (C.U.); Winton —. VIII. 30 (C.U.), 
8. VIII. 30 (C.U.); 

Oklahoma. Broken Bow 4. VII. 37, 14. VII. 37, 15. VII. 37, 29. VII. 37, 
21. VIL. 37, 25. VIII. 37, 3. IX. 37, 6. EX. 37, 21. IX. 37, 13. VI. 39 (all in O.S.) ; 
Eagletown 12. VI. 39 (O.S.), 28. VI. 37 (O.S.); Flint 19. VI. 37 (O.S.); Grant 
1. VIL. 37 (O.S.); Idabell 30. VI. 37 (O.S.); Quinton 12. VI. 34 (O.S.); Sher- 
wood 27. VI. 37 (O.S.); Summerfield 14. VI. 39 (O.S.); 

South Carolina. Florence 16. V. 29 (C.U.); 

Texas. San Marcos 15. IV. 39 (I.S.); 

Virginia. Dyke 18. VII. 13 (Davis); Great Falls 13. VI. 10 (Davis). 


Intergrades of elegans and munda are from: 

Oklahoma. Broken Bow 13. VI. 39, 21. VIII. 37; Hugo 11. VI. 39 and Sayre 
8. VII. 37 (all in O.S. coll.). 

Intergrades of elegans and marilandica are from: 


District of Columbia. Washington 9. VII. 29 (C.U.); 

Georgia. Alcova Riv., Monroe Co., 12. VIII. 31 (C.U.); Americus 22. VI. 39 
(1.S.); Athens 3-12. VIII. 31; Cartersville 3-17. VIII. 31 (C.U.); Lawrenceville 
25. VII. 31 (C.U.); Rome 29. VI. 31 (C.U.), 3-16. VIII. 31 (C.U.); Tocoa Falls 
5. VEL. 


North Carolina. Bryson City 16. VIII. 29 (C.U.); Winton —. VIII. 30 (C.U.) 
Intergrades of elegans and orlando are from: 
Florida. High Springs 14. VI. 30. 
Biology: 
Little is known about the biology of the subspecies. It emerges, according 
to present information, from April to September. The various localities where 


the subimagoes have been collected leave no doubt that the nymph inhabits 
both lotic and lenitic waters. 


HEXAGENIA MUNDA MARILANDICA Traver 


Palingenia bilineata Say. [partim] Hagen, Syn. Neuropt. No. Am., p. 41, 1861. 
Palingenia limbata Guerin. [partim] Walsh, Proc. Ent. Soc. Phila., vol. 2, p. 176. 


Hexagenia marilandica Traver, Ann. Ent. Soc. Am., vol. 24, p. 599, 1931. J. 
Elisha Mitch. Sci. Soc., vol. 53, pp. 28, 85, 1937. Needham, Traver, Hsu, etc., 
Biology of Mayflies, p. 266, 1935. 


Hexagenia carolina Traver, Ann. Ent. Soc. Am., vol. 24, pp. 601. 616, 1931. 
J. Elisha Mitch. Sci. Soc., vol. 47, p. 103, 1932; vol. 53, p. 85, 1937. Needham, 
Traver, Hsu, etc., Biology of Mayflies, p. 264, 1935. 


Subspecific characteristics: 


3 imago, dried.—Ground color of a brighter yellow than that of elegans; 
legs similar to those of elegans; hind wings without any trace of a dark border; 
costal and subcostal areas pigmented with uniform light brown, otherwise as in 
elegans. Dorsum of abdomen (fig. 20) lacking a medial stripe on segments 1-6 
inclusive; oblique stripes not attaining anterolateral margins of tergites 8 and 
9; considerable component of red pigmentation in the color pattern. Sternal 
color pattern as in fig. 21. Genitalia (fig. 35) with the penes of the munda 
type. Length: body 18-24 mm.; wing 14.5-17 mm. 

2 imago, dried—Similar to male except for usual dimorphic differences. 
Abdominal color pattern typical. Length: body 18-32 mm.; wing 17-25 mm. 
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Variations in imagoes.—The red pigmentation often found in individuals 
of the subspecies varies considerably, some specimens lacking it completely. 
The oblique lines of the abdominal tergites often have a narrow band arising 
from their anterior ends which parallel the anterior borders of the tergites. 
Sometimes, as in the type, the abdominal color pattern gives the appearance 
of a lateral zigzag line on tergites 1-6. Typically, however, tergites 1-6 display 
only a pair of lateral oblique lines on each segment. The ventral color pattern 
also varies in extent, sometimes being almost lacking on sternites 1-6. 


Nymph.—In mature specimens the adult abdominal color pattern can be 
discerned through the exoskeleton. Frontal protuberance (fig. 47) cone shaped: 
mandible (fig. 43) with very long, slender, strongly curved ramus; gills 
purplish. 

Type locality —Conococheague Park, Washington Co., Md., June 3, 1925. 

Holotype.—No. 921.1 in Cornell Univ. Coll. 


Remarks.—The males of the subspecies can easily be separated from those 
of munda, elegans, and orlando by the dorsal abdominal color pattern. Females 
ot marilandica, however, are distinguished from those of munda only with 
difficulty. The subspecies interbreeds with elegans along the eastern side of its 
range and with munda on the western side. 


The holotype of the subspecies is not as typical as might be hoped for, 
since it was collected on the northern edge of the range. The specimens 
described by Traver as carolina are more typical of the subspecies but, due to 
the law of priority, the valid name must be marilandica. The nymph when 
mature possesses long, strongly up-curved mandibular processes. This seems 
to be true for all the nymphs of the southeastern subspecies and distinguishes 
them from nymphs of venusta and occulta, which have short and relatively 
straight tusks. 

Kange: 

The subspecies as shown in fig. 58 occupies a narrow and elongated range 
along the eastern side of the southeastern highlands, extending in small 
numbers down into the lower elevations. Its area overlaps broadly with that 
of elegans. Typical examples of both, along with intergrades, can be taken in 
the same nuptial swarm. Specimens of marilandica that I have seen were 
collected at the following localities: 

Alabama. Tuscaloosa 29. VI. —. 2. VII. 36 (C.U.); 

District of Columbia. Washington 9. VII. 29 (C.U.); 10. VII. 26 (C.U.); nc 
date (M.C.Z.) ; 

Florida. Chipola Lake 4. VIII. 27 (C.U.); Rock Bluff 19. VII. 30; 

Georgia. Alcova Riv., Monroe Co. 12. VIII. 31 (C.U.); Americus 30. VII. 31 
(CU); 22. Vi. 39 Athens 13. ‘Vi. 32 12: VIL. 31 (CU): 
Atlanta 10. VII. 31, 18. VIE. 31, 1. VIED. 31, 5. VU. 31, 16. VITE. 31, 7. VI. 32, 
10. VI. 32, 20. VI. 32 (all at C.U.), 28. VII. 32 (1.S.); Canton 25. VII. 31 (C.U.); 
Cartersville 24. VII. 31 (C.U.), 16-17. VIII. 31 (C.U.); Cleveland 10. VII. 31 
(C.U.) ; Cornelia 1. VII. 39 (1.S.); Dalton 5. VIII. 31 (C.U.); Decatur 26. VIII. 31 
(C.U.); Jonesboro 24-26. VI. 32 (C.U.); Keysville 27. VI. 30: Lakemont 30. VI. 39 
(1.S.); Lawrenceville 25. VII. 31 (C.U.); Rome 29. VI. 31, 20. VI. 32, 3. VIII. 31. 
16. VIIT. 31, 23. VII. 31 (all at C. U.); Thomaston 8. VI. 39 (1.S.); Tiger 30. VI. 
39 (1.S.); Toccoa Falls 3-5. VII. 31 (C.U.): West Point 4. VI. 32 (C.U.); 
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Maryland. Cabin John Run 13. VI. 10 (Davis); Conococheague Pk. 3. VI. 25 
(C.U.); Hagerstown 4. VIII. 24 (C.U.); ¥ 

North Carolina. Bryson City 7. VII. 30; Franklin 27. VI. 29 (C.U.); Hamburg 
Lake 6. VI. 29 (C.U.); Murphy 27. VII. 30; Swananea 19. VI. 38 (1.S.); Tyron 
13. VI. 26 (C.U.); Wilkesboro 3. VII. 30; Winton —. VIII. 30 (CA; 

New Jersey. Singac. —. VI. 15 (C.N.C.); 

South Carolina. Clemson Coll. 23. VI. 33 (C.U.); 1. VII. 34 (C.U.); 

Virginia. Mountain Lake 20. VIII. 31 (C.U.). 


For intergrades with munda and elegans, see those subspecies. 


Biology: 

All available data indicate that the subspecies lives in both lotic and lenitic 
waters but apparently it is most common in the streams of higher elevations in 
the southeast. Known emergence dates are from early June to late July 


HEXAGENIA MUNDA MUNDA Eaton 


Hexagenia munda Eaton, Reévisiona! Mono. Rec. Ephemeridae, pt. 1, p. 33, 1883. 
McDunnough, Canad. Ent., vol. 59, p. 118, 1927. Needham, Traver, Hsu, etc., Biology 
of Mayflies, pp. 268-269, 1935. 


Subspecific characteristics: 


d imago, dried—Ground color bright yellow; dark color pattern rather 
extensive; basal two-thirds of fore tarsal joints two to four light; costal and 
subcostal membrane of mesothoracic wing uniform, clear burnt umber, lighter 
distally; cross veins in these areas not marginated; cross veins of hind wing 
disk and the area between R, and MP, of fore wing margined with black; 
metathoracic wing margin narrowly infuscated with blackish grey. Dorsal 
abdominal color pattern (fig. 18) clear cut and with the oblique lines of 
tergites 8 and 9 not reaching the anterolateral corners. Ventral abdominal 
color pattern (fig. 19) with triangles not reaching anterior margin. Genitalia 
of the munda type (fig. 34). Length: body 18-25 mm.; wing 14-20 mm. 

2 imago.—Many subimago females in my collection belong to munda but 
they are in alcohol and so nearly like those of marilandica that an adequate 
description can not be constructed at this time. 


Variation in imagoes.—Upon the basis of present information, the greatest 
variation occurs on the dorsum of the abdomen where there is a tendency in 
some individuals to form a dark medial line. 

Nymph.—Unknown, doubtless of the same type as found in marilandica. 

Type locality.—Morgantown, N. C. (Morrison), 1877. 

Holotype.—Museum of Comparative Zoology, Mass. 

Remarks.—This subspecies can be separated from its relatives affiliata, 


elegans, marilandica, and orlando by the dorsal abdominal color pattern. As 
mentioned above, the females are similar to those of marilandica. 


Eaton’s description when checked against the type is quite accurate. It 
should be noted that the sepia prothoracic lines which continue onto the ptero- 
thorax are much narrower on the latter and that the entire ninth sternite and 
the genital plate are colored with brown ochre. Specimens from Missouri do 
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not show this latter character but, until topotypical material has been collected, 
it must be at least mentioned. 

The type specimen was collected on the extreme eastern edge of the range. 
In fact, the drainage from which it must have been collected flows into the 
Atlantic Ocean. There is always the possibility with a single specimen that the 
nymph had been carried down stream by the current, especially after sharp 
rises in the stream level (Denham, 1938) and managed to maintain itself in 
a region where the species normally does not exist. Although considerable 
collecting has been done in North Carolina, no other specimens of the sub- 
species have ever been found. Traver (1935) reported a specimen from 
Georgia as belonging to munda. After seeing it, I consider it to be an inter- 
grade between elegans and marilandica. 

A specimen in the Cornell Univ. Coll. from Ann Arbor, Michigan, has 
characteristics much like those of munda, but it should be remembered that 
affiliata is similar to munda except for the abdominal color pattern, i.e., the 
medial dorsal stripe. This Ann Arbor specimen is probably an aberrant affili- 
ata. In this connection, it is interesting that a considerable series of occulta 
from Baldwin, Michigan, 28.IV.39 (1.S.), has eight individuals which lack the 
medial stripe on the abdominal tergites. Careful study shows that these are, 
however, aberrant Hexagenia limbata occulta and do not even belong to the 
subspecies munda. All other individuals collected at the same time and place 
ave typically occulta. 

Numerous specimens from Missouri are typical and agree with the type 
well, but in eastern Oklahoma munda and elegans clearly intergrade. 

Range: 

At present the species is known (fig. 57) from North Carolina, Illinois. 
Missouri, and Oklahoma. Further collecting will probably show it to be 
present in Kentucky, Tennessee, and possibly western Virginia. Specimens 
that I have seen are from the following localities: 


Illinois. Monticello 11. VI. 34 (1.S.); 

Missouri. Ozark 30. V. 38; 

Oklahoma. Eagletown 12. VI. 39; Flint 6-8. VI. 34; Reagan 1-3. VI. 37 (1S.); 
Sayre 8. VII. 37; Tahlequah 17. VI. 39. 

A specimen from Dalton, Ga., 5.VIII.31 (C.U.), appears to be an inter- 
grade between munda and marilandica. For intergrades between munda and 
elegans, see the statements given under elegans. 


Biology: 
Nothing is known about the biology of the subspecies although it probably 


is similar to that of the other subspecies of munda. 


HEXAGENIA MUNDA ORLANDO Traver 


Hexagenia orlando Traver, Ann. Ent. Soc. Am., vol. 31, pp. 608-611, 1931. 
Needham, Traver, Hsu, etc., Biology of Mayflies. p. 270, 1935. 
Subspecific characteristics: 


| 
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3 imago, dried—Ground color tawny with color pattern deep VanDyke 
brown; fore femur and tibia chestnut brown; proximal two-thirds of fere 
tarsal joints 2-4 light tan; all tarsal joinings black; costal and subcostal 
membrane of fore wing a uniform, clear burnt umber becoming lighter distally; 
ne infuscation of costal and subcostal cross veins; cross veins of disk of 
metathoracic wings and the area between R, and MP, of fore wing as in 
elegans. Dorsal abdominal color pattern (fig. 22) with a distinct medial stripe 
and with the oblique stripes of tergites 8 and 9 narrowly reaching the antero- 
lateral corners. Ventral color pattern as in fig. 23. Penes (plate 4, fig. 36a) 
of the munda type. Length: body 17-20 mm.; wing 14-15 mm. 


Q imago, dried—Ground color tawny with blackish color pattern; legs as 
in male; wing membrane hyaline, tinged with grey; sternal abdominal color 
pattern consists of medial ganglionic dashes. Length: body 15-24 mm.; wing 
15-20 mm. 


Variations in imagoes.—Upon the basis of present material, the amount 
of variation seems small. Male metathoracic wings sometimes have the distal 
border faintly pigmented; the female wing membrane may be strongly tinged 
with light tan and the extent of the dorsal abdominal color pattern varies 
slightly in both sexes. 

Nymph.— Unknown. 

Type locality.—Orlando, Fla., May 20, 1927. 

Holotype.—No. 919.2 in Cornell Univ. Coll. 


Remarks.—H. munda orlando can be distinguished from elegans and affili- 
ata by the tan color and the oblique tergal lines reaching the anterolateral 
corners of tergites 8 and 9. The dorsal abdominal color pattern distinguishes 
it from munda and marilandica. The tan color, the penes, and the pigmenta- 
tion of the costal and subcostal areas of the male’s fore wings separate it from 
occulta. This is the Floridian subspecies of munda. It intergrades with elegans 
in a narrow belt across northern Florida. 


Range: 


The peninsula of Florida, according to present information (fig. 57), 
represents the range of this subspecies. The specimens listed by Traver (1935) 
from Decatur, Georgia, belong to elegans. Specimens that I have seen were 
collected at the following localities: 


Florida. DeFuniak Spgs. 7. X. 14 (A.M.N.H.); Everglade 7. IV. 12; Gainesville 
17. VII. 30; Lakeland 7. V. 12 (A.M.N.H.); Lake Geneva 2. VII. 38 (1.S.); Lake 
Tchopekaliga 11. IV. — (M.C.Z.); Orlando 20. V. 27 (C.U.); Sebring 25. III. 38 
(A.M.N.H.). 


Intergrades of orlando and elegans are from: 
Florida. High Springs 17. VI. 30 and Rock Bluff 19. VII. 30. 


Biology: 
Little is known about the biology of this subspecies. It seems apparent, 
from the places where the imago has been collected, that the nymph must live 
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in lenitic waters. Known emergence dates are from March to October. There 
is a bare possibility that the subspecies may mature in one year’s time. 


HEXAGENIA RECURVATA Morgan 


Hexagenia recurrata Morgan (lapsus calami), Ann. Ent. Soc. Am., vol. 6, p. 395, 
fig. 3, 1913. 


Hexagenia recurvata Morgan. Needham, Bull. U. S. Bur. Fish., vol. 36, p. 279, 
figs. 8, 12, 1920. Ulmer, Arch. Naturg., Bd. 87, Hft. 6, Abt. A, p. 239, 1921. Traver, 
Ann. Ent. Soc. Am., vol. 24, pp. 611-613, 615, figs., 1931. Needham, Traver, Hsu, 
etc., Biology of Mayflies, pp. 271-272, figs., 1935. 


Specific characteristics: 

3 imago, dried—General color piceous to dark brown without distinct 
abdominal color pattern; clypeus unique in being bilobed and enlarged; com- 
pound eyes separated by space equal to half the eye diameter; pronotum 
lacking typical submedial longitudinal stripes; all wing veins black; wing 
membrane raw umber; all cross veins margined with bistre, and in the basal 
and distal parts of fore wings and distal part of hind wings the bistre infusca- 
tion fills the entire membrane; axillary membrane of wings yellow. A;, A», 
and A; clearly present in fore wing; abdominal tergites uniform burnt umber; 
posterior and pleural margins narrowly tawny; slight indications of elongate, 
lighter, subdorsal stripes. Sternites slightly lighter and duller than tergites; a 
pair of submedian dots and submedial oblique streaks on each segment. Geni- | 
talia as in fig. 39; penes with tubular, recurved tips; basal joint of forceps 
unique, second joint strongly bowed; cerci piceous becoming lighter distally. 
Length: body 18-20 mm.; wing 15-18 mm. 

2 imago, dried.—Similar to male except much more lightly colored. All 
venation narrowly infuscated and never fusing as happens in the distal and 
basal parts of the male wings. Length: body 19-24 mm.; fore wing 19-22 mm. 


Variation in imagoes.—The amount of variability appears to be slight. 
Only the intensity of the brown infuscation, especially that of the abdomen, ; 
seems to differ between individuals. 


Nymph.—Frontal process (fig. 50) angular, lacking setae at base; mandib- 
ular tusks (fig. 45) short, sturdy, almost straight and heavily fringed with 
long hairs along entire length. Labrum slightly curved along margin; first joint 
of maxillary palp equals galea-lacinia. First abdominal gill usually single; 
bodies of remaining gills purplish; abdomen without distinct color pattern. i 
Cerci uniform fuscous; terminal filament yellow. Length: 4 23-25 mm.; 
Q 22-25 mm. 

Variations in nymphs.—Most nymphs have a simple first abdominal gill. ' 
although a few individuals do have a bifid gill which approaches that of 
Icthybotus nymphs in appearance. 

Type locality.._Not indicated. 

Holotype.__Not designated. 


Remarks.—This, the most striking of all hexagenid species, was indicated 
by Morgan in 1913 but the imago was not described until 1935. It can readily 
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be identified by the bronzy wings, the uniform abdominal coloration, and the 
distinctive genitalia of the male. The genitalia, which are somewhat like those 
ot Eatonigenia chaperi from Borneo, have the long, strongly bowed second 
forceps joint arising from the dorsal surface of the short, semi-globose first 
joint and the penes have tubular, recurved tips. The unique frontal process, 
the almost straight mandibular tusks, and the usually non-bifid first abdominal 
gill easily distinguish the nymph. The species is not closely related to any 
other North American member of the genus. The anal area of the fore wing, 
with three anal veins of which the second almost parallels the first, is remark- 
ably like that of Icthybotus hudsoni of New Zealand. The lack of subdorsal, 
dark, pronotal streaks also distinguishes the species from other North Ameri- 
can ones and perhaps relates it to H. indica Chopra. 


Range: 

It is found (fig. 61) from Maine to the upper peninsula of Michigan and 
has been recorded as far south as West Virginia. The cutting off of the timber, 
especially in the coniferous areas of the northeastern and middle-northern 
United States, has probably reduced the range of the species. Specimens of 
the species that I have seen were collected at the following localities: 

Maine. Passadumkeag Bog 12. VI. 33 (C.U.); 

Massachusetts. Granby 12. IX. 03, nymph (C.U.); 

Michigan. Marquette Co. 28. VII. —, nymph (C.U.) ; 

New York. Freeville 23. V. 31; Herkimer Co. 5. VI. 25 (C.U.); Ithaca 5. VII. 
24 (C.U.); McLean 30. V. 37; Michigan Hollow 5. V. 16, nymph (C.U); 

North Carolina. Valle Crucis, late autumn 1934 (C.U.); 

Ontario. Kearney, Sand Lake 5. VII. 26 (C.N.C.), 17. VI. 34 (Ide); 

Province of Quebec. Baie Gagnon 18. VII. 38 (1.S.); Grand Lac Tremblay 
21. VII. 38 (1.S.); Grand Lac Jacques-Cartier 12. VII. 28 (1.S.); Knowlton 24. 
VI. 28 (C.N.C.), 15. V. 28 (C.N.C.); 5. VI. 30 (C.N.C.); Petit Lac des Roches 
29. VIL. 38 (1.S.); Pekoula Riv. 21. VII 38 (1.S.); 

West Virginia. Elk Garden 21. VIII. 30, nymph (C.U.). 


Biology: 
H. recurvata emerges during May and June in the northeastern United 
States. Due perhaps to its restricted habitat, the population is relatively small. 


HEXAGENIA RIGIDA McD. 
Hexagenia bilineata form falcata Needham, Bull. U. S. Bur. Fish., vol. 36, 
1883. 


Hexagenia bilineata form falcata Needham, Bull. U. S. Bur. Fish., vol. 36, 
figs. 61 and 65, 1920. 

Hexagenia rigida McDunnough, Canad. Ent., vol. 56, pp. 90-92, fig. 3. 1924; 
Canad. Ent., vol. 59, pp. 117-118, fig. 1, 1927. Traver, Ann. Ent. Soc. Am., vol. 24, 
pp. 611-613, 1931. Neave, Cont. Canad. Biol. and Fish., vol. 7, no. 15, pp. 1-8, 
20-25; Canad. Field-Nat., vol. 46, p. 54, 1932. 


Specific characteristics : 

& imago, dried— A reddish brown species with a yellow ground color; 
compound eyes separated by the diameter of the eye; coxae, trochanter, femur, 
and tibia of fore leg burnt umber; fore tarsi bistre with basal two-thirds of 
segments 2, 3, 4, and 5 lighter; joinings and claws sepia; wing membrane 
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faintly tinged with grey; area proximal to humeral cross vein heavily infus- 
ceted with bistre, remainder of costal and subcostal areas tinged with light 
raw umber; all veins except those at base of wings and in anal area black; 
cross veins of disk of hind wing and those anterior to MP, of fore wing 
margined with black; distal margin of hind wing sometimes infuscated. Abdom- 
inal tergites (fig. 25) with yellow ground color, often obscured with ferrugi- 
nous, and an extensive chestnut to bistre color pattern. Abdominal sternites 
(fig. 26) with yellow ground color and the following color pattern: (1) a mid 
ventral brown line, especially prominent on distal sternites; (2) a dark area 
in the anterolateral corners of each sternite, and (3) dark, oblique streaks on 
each sternite arising from the posterolateral corners. Often these streaks fuse 
with the anterolateral patches of the following sternites so that there appears 
to be an oblique stripe extending from the submedial part of one sternite to 
the lateral edge of the next posterior. These sometimes connect with each 
other and form a continuous wavy lateral line on each side of the abdomen. 
Sometimes all elements fuse to form ventral triangles. Genitalia (fig. 37) 
with bistre colored, slender, almost straight penes; cerci raw umber with piceous 
joinings. Length: body 14-20 mm.; wing 13-19 mm. 

Variations in imagoes.—H. rigida displays great variation among the indi- 
viduals of any large series collected at a given locality. In the males the yellow 
ground color may be obfuscated with ferruginous or may be very pale. The 
hind wing margin may be infuscated with sepia or completely hyaline. The 
color pattern of the abdominal! sternites may range from bistre triangles that 
occupy the greater part of the sternite and almost completely obscure the 
yellow ground color to small anterolateral bistre patches with the greater part 
of the sternite bright yellow in color. 


Nymph.—Frontal projection (fig. 46) cone shaped rather than dome 
shaped as it is in H. limbata occulta; the mandibular tusks rather sharply 
arced in the middle; gills brown; in male nymphs the straight penes are charac- 
teristic; abdomen with the color pattern of the adult. The genitalia represent 
the safest character for separating this nymph from occulta. 


Type locality.—Orillia, Ont., 21.VII.20. 
Holotype.—No. 690 Canadian National Coll., Ottawa. 


Remarks.—The distinct penes and color pattern of the tergites plus the 
anterolateral patches of the sternites constitute the best set of characters for 
the identification of the species. The females are almost indistinguishable from 
those of Hexagenia limbata occulta which lives in the same area and emerges 
at the same time as does this species. Neave (1932) has shown that the eggs 
of rigida can be separated from those of occulta by the chorionic markings. In 
vigida the lines are crenellated while in occulta they are straight and heavy. 


Range: 
H. rigida is confined mainly (fig. 60) to the upper two-thirds of the 
Mississippi drainage and to the St. Lawrence drainage. It has been taken from 


the eastern hills of Oklahoma, from Lake Winnipeg, from Montreal, and from 
Grand Isle, Vt. In the east it extends as far south as Harrisburg, Pa. Appar- 
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ently upper temperature limits and the choice of a substratum for the nymphs 
are controlling factors in its distribution. Specimens of rigida that I have seen 
are from the following localities: 


lilinois. Chicago 6. VIII. 94 (1.S.); Iinois Riv., 1886 (M.C.Z.); Kankakee 
(CNG. 15), 31. V. 3 GS)... Vi. GS), 2. Vil. 3 
(1.S.), 17. VI. 39 (1.S.); Momence 15, VI. 38 (1.S.); Oregon 13. VII. 26 (LS., 
C.N.C.); Rockford 12 and 29. VI. 38 (1.S.); Wilmington 15. VI. 38 (I.S.), 
Vi. 35 GS); 

lowa. Fairport. —. VII. 18 (C.U.); 

Kansas. Lawrence 26. VI. 30 (C.N.C.); 

Manitoba. Winnipeg 11-20. VI. 11 (C.N.C.); 

Michigan. Burt Lake 28. VI. 38 (1.S.), 6. VII. 23 (C.U.); Detroit 28. VI. 38 
(1.S.); Lowell 27. VII. 29; Saginaw Bay, Bay Co. 19. VI. 38 (1.S.); 

Missouri. Hollister 14. VI. 38 (1.S.); Ozark 30. V. 38: 

New Brunswick. Fredericton 17. VII. 28 (C.N.C.); French Lake 2. VII. 28 
(CNX); 

New York. Buffalo 25. VII. 06 (C.U.); Crown Pt. 14. VI. 27 (C.U.); Niagara 
22. VII. 37, 12. VII. —; Rousses Pt. 12. VIII. 27 (C.N.C.); 

Ohio. Columbus 10. VI. 23 (O.S.U.); Gib Island 18. VI. 38 (O.S.U.); Ross Co. 
25. VI. — (O.S.U.); Vermillion 20. VII. 33; 

Oklahoma. Tahlequah 17. VI. 39; Watts 16. VI. 39; 

Ontario. Bobcaygeon 22. VI. 32 (C.N.C.); Bothwell 13. VII. 25 (C.N.C.); 

Bnittania 23. VI. 20 (C.N. C.); Forestville 15. VI. 31 (C.N.C.); Fort Stanley. —. 
22 (C.N.C.) ; Georgian Bay 5-18. VII. 12 (C.N.C.) ; Grand Head 6, VII. 39 (C.N Cc): 
Norman 19. VII. 08 (C.N.C.); Normandale 6. VII. 25 (C.N.C.); North Bay 19. 
VII. 26 (C.N.C.), 5. VII. 38; Ottawa West 21. VII. 20 oo N.C.); Pt. Pelee 24. VII. 
25 (C.N.C.), 8. VII. 27 (C.N.C.), Severn 11-16. VI. 25 (C.N.C.); Smoky Falls 
12. VII. 34 (C.N.C.); Turkey Pt. 8. VI. 31 (C.N.C.); 

Pennsylvania. Harrisburg 12. VI. — (M.C.Z.); 

Province of Quebec. Alymer 22. VI. 38; Cascades Pt. 5. VII. 36; Gracefeld 21. 
VI. 37 (C.N.C.); Ile Bizard 24. VI. 34 (C.U.); Knowlton 13. VII. 29 (C.N.C.), 
1. VIII. 29 (C.N.C.), 26. VI. 30 (C.N.C.); Lanoraie 9. VI. 15 (C.N.C.); Lachine 
6. VII. 25 (C.N.C.); 27. VI. 36; Laprairie 7. VII. 24 (C.N.C.); Montreal 30. VI. 
77 (M.C.Z.), 28. VI. 23 (C.N.C.); St. Annes 24. VI. 25 (C.N.C.). 


Biology : 

The species is found in the same habitat as the various subspecies of H. 
limbata. The nymph lives both in lakes and in larger streams. Neave (1932) 
has shown that in Lake Winnipeg it is restricted mainly to near shore line 
and to relatively protected areas. Rigida and occulta emerge at the same time, 
imagoes of rigida having been recorded from late May (Missouri) to late 
July (Quebec). In all areas, however, the peak of emergence is in late June 
and early July. H. rigida is never as abundant as the subspecies of limbata 
with which it occurs. Neave (1932) estimates, on the basis of thousands of 
specimens, a ratio of seven occulta to one rigida in Lake Winnipeg 


Hexagenia subgenus Pseudeatonica new subgenus 


Subgeneric characteristics: 

Imago..-With the characters of Hexagenia except that (1) the male 
genitalia (fig. 38) are three jointed, with first joint straight and about one- 
half the length of second joint; the second joint long, robust, strongly arced in 
basal third and tapering distally; the third joint slender and short; (2) the 
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cerci are more robust basally, and (3) the veinlets between A, and the edge 
of the mesothoracic wings are reduced to 4-6 in number instead of 8 or 9. 


Nymph.—Unknown. 


Subgenotype.—Hexagenia (Pseudeatonica) mexicana Eaton. 


Range: 
South and Central America. 


HEXAGENIA (PSEUDEATONICA) ALBIVITTA (Walker) 


Baétis albivitta Walker, List Neuropt. Ins. Brit. Mus., pt. 3, p. 566, 1853. Hagen, 
Syn. Neuropt. No. Am., p. 304, 1861. 

Palingenia continua F.aton, Trans. Ent. Soc. Lond., vol. 5, p. 199, 1860. 

Hexagenia albivitta (Wlk.) Eaton, Trans. Ent. Soc. Lond., pt. 1, p. 64, 1871. 
Ulmer, Stett. Ent. Zeit., vol. 81, p. 108, 1920. Needham and Murphy, Bull. Lloyd 
Lib., No. 24, Ent. Ser., No. 4, pp. 27-28, fig. 23, 1924. 

Hexagenia albivittata (Wlk.) Eaton, Mono. Rec. Ephemeridae, pt. 1, p. 49, 1883. 

Hexagenia benedicta Navas, Bol. Soc. Ent. Espana, vol. 5, no. 3-4, pp. 55-56, 
1922. 
. Hexagenia dominano Navas, Revista Mus. Paulista, vol. 20, pp. 732-733, 1 fig., 
1936. 


Specific characteristics: 
imago, dried—Fore femur and tibiia fuscous tinged with red; tarsal 
segments black; entire venation piceous; wing membrane tinged with yellowish 
grey, much more intense in costal and subcostal areas, and cross veins of disk 
of hind wing marginated with brown; mediodorsal longitudinal white stripe 
running entire length of body, tinged with red on head. Lateral piceous stripes 
of pronotum continued along meso- and metanota; black serrated stripe (fig. 
24) along abdomen above white spiracular line. This stripe consists “of a 
series of triangular spots, each with its hypotenuse descending obliquely from 
the hinder margin toward the lower anterior angle of the dorsum of the 
segment and enclosing some small black intermediate markings in the anterior 
portion of some of the segments, viz.:—in both sexes a short linear streak i 
adjacent to the dorsal vessel in the last few segments” (Eaton). Abdominal 
sternites ferruginous laterally with lighter medial area. Cerci with broad alter- 
nating bands of reddish fuscous and yellow. Genitalia as in fig. 38. Length: 
body 15 mm., wing 15 mm. 
2 imago, dried.—Similar to male except that the abdominal color pattern 
is more extensive and the legs are yellower. i 


Nymph.—Unknown. 
Type locality —‘Para and Brazil.” 
Types.—British Museum (Natural History). I have not seen this type. 


Remarks.—The white dorsal stripe and the black longitudinal markings are 
very distinctive. Albivitta is a close relative of H. callineura but can be sepa- 
rated from it by means of the dark ventral markings. Further studies may show 
these to be subspecies. The genitalia and wing separate the species from the 
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true hexagenids. Eaton (1883), without giving any reasons, emended Walker’s 
original name albivitta to albivittata. The International Code does not sanction 
such a procedure and I therefore follow Ulmer (1921) in using Walker’s 
name albivitta. 

H. benedicta and H. dominano were each described from singe females 
collected near San Paulo, Brazil. The original descriptions leave no doubt as 
to their connection to the distinct albivitta and, although I have not seen the 
types, I am therefore placing them as synonyms of Eaton’s species. 


Range: 

Eaton (1883) reports the species from Buenos Ayres, Argentine, and 
Espirito Santo, Brazil. I have seen his Buenos Ayres specimens and also a & 
imago from the “mouth of the Parana.” Additional collecting will probably 
show the range of the species to include all eastern Brazil, all of Paraguay, 
Uruguay, and northeastern Argentina. 


Biology: 


Unknown. 
HEXAGENIA (PSEUDEATONICA) CALLINEURA Banks 
Hexagenia ca'lineura Banks, Proc. Acad. Sci. Phila., vol. 66, p. 613, 1914. 


Specific characteristics: 

Q imago, dried.—General color yellowish white marked with fuscous and 
piceous; broad lateral prothoracic stripes continuing on pterothorax as in 
albivitta; fore coxae brown tinged with piceous, fore femur and tibia chestnut 
brown; tips of fore tarsal segments 2, 3, 4 and all of 5 plus the claws piceous; 
remainder of fore tarsi yellow; meso- and metathoracic femora and tibia 
yellow, tipped distally with chestnut; meso- and metathoracic tarsi as in fore 
tarsi except paler. Wings wholly hyaline; longitudinal veins pale except for 
costa, subcosta and radius of mesothoracic wing and costa and subcosta of 
metathoracic wing. All cross veins except in anal areas piceous; in disk of meta- 
thoracic wing cross veins margined with black; in mesothoracic wing cross veins 
of disk between R and IMP. margined. Dorsum of abdomen and cerci as in 
albivitta; venter of abdomen immaculate. Length: body 15 mm.; wing 19 mm. 


imago.—Unknown. 

Nymph.— Unknown. 

Type locality—Cali, Colombia, 1000 meters. 

Holotype.—Museum Comparative Zool., Mass. 

Remarks.—The species is close to albivitta and can be separated from it by 
the pale venter of the abdomen which is infuscated in albivitta. 


Range: 

Besides the type I have seen material from Playas de Montalvo, Los Rios, 
and Banos, Ecuador. 
Biology: 

Unknown. 


n, 
' 
| 
al 
h 
k 
es 
| 
a 
e | 
or 
al 
e 
e 


THE AMERICAN MIDLAND NATURALIST 


HEXAGENIA (PSEUDEATONICA) MEXICANA Eaton 


Hexagenia mexicana Eaton, Revisional Mono. Rec. Ephemeridae, pt. 1, p. 50, 
1883. Ulmer, Arch. Natur., Bd. 87, Abt. A, Hft. 6, pp. 235, 237, 1921. 


Specific characteristics: 

& imago, dried—General color blackish fuscous with yellow abdominal 
markings. Femur and tibia of fore leg pitch brown; fore tarsus pitch black; 
meso- and metathoracic legs mostly yellow with femora distally clouded with 
fuscous; meso- and metathoracic tarsal joinings, the last tarsal segments and 
the claws smoky. Wing membranes transparent brown throughout; hind wings 
darker than fore wings; all veins piceous; mesothoracic cross veins except in 
costal, subcostal and anal areas margined with piceous; metathoracic cross 
veins except in costal and anal areas margined with piceous. Abdominal tergites 
with yellow areas surrounded by piceous brown. Three yellow areas, a medial 
and two lateral ones on tergites 1-7; on segments 8 and 9 the medial areas have 
been filled in with the piceous brown so that only the lateral spots are present; 
tergite 10 wholly piceous brown. Sternites discolored; genital forceps fuscous 
becoming piceous distally (3 jointed with tapering second joint); penes fuscous, 
apparently shaped somewhat as in rigida. Length: body 12 mm.?; wing 13 mm. 

The body of the holotype has some fungus on it and the abdomen is both 
crushed and discolored. Further material must be available before a complete 
description can be given. 


imago.—Unknown. 

Nymph.—Unknown. 

Type locality.—Mexico (Salle). 

Holotype.—Museum Comparative Zool., Mass. 

Remarks.—H. mexicana can easily be recognized by the uniformly dark 
figmented wings. The abdominal color pattern, when adequately known, will 
also serve to identify this striking species. The genitalia and the metathoracic 
wing veinlets of the anal region indicate its relationship to callineura and 
albivitta. 


Range: 
This species is known from Mexico to Peru. 


Biology: 
Unknown. 
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EXPLANATION OF PLATES 


Piate |: 1. Dorsal abdominal color pattern of a $ Hexagenia atrocaudata McD. 
2. Ventral abdominal color pattern of a & Hexagenia atrocaudata McD. 3. Dorsal 
abdominal color pattern of a $ Hexagenia bilineata (Say). 4. Ventral abdominal color 
pattern of a 8 Hexagenia bilineata (Say). 5. Dorsal abdominal color pattern of a 2 
Hexagenia limbata limbata (Serville). 6. Ventral abdominal color pattern of a @ 
Hexagenia limbata limbata (Serville). 7. Dorsal abdominal color pattein of a % Hexa- 
genia limbata viridescens (Walker). 8. Ventral abdominal color pattern of a 34 
Hexagenia limbata viridescens (Walker). 


Piate 2: 9. Dorsal abdominal color pattern of a Q Hexagenia limbata californica 
Upholt. 10. Dorsal abdominal color pattern of a % Hexagenia limbata occulta 
(Walker). 11. Ventral abdominal color pattern of a & Hexagenia limbata occulta 
(Walker). 12. Dorsal abdominal color pattern of a ¢ Hexagenia limbata venusta Eaton. 
13. Ventral abdominal color pattern of a & Hexagenia limbata venusta Eaton. 14. 
Dorsal abdominal color pattern of a % Hexagenia munda affiliata McD. 15. Ventral 
abdominal color pattern of a 4 Hexagenia munda affiliata McD. 16. Dorsal abdominal 
color pattern of a & paratype of Hexagenia munda elegans Traver. 


Piate 3: 17. Ventral abdominal color pattern of a 2 paratype of Hexagenia 
munda elegans Traver. 18. Dorsal abdominal color patte.n of the 2 type of Hexagenia 
munda munda Eaton. 19. Ventral abdominal color pattern of the 2 type of Hexagenia 
munda munda Eaton. 20. Dorsal abdominal color pattern of a ¢ Hexagenia munda 
marilandica Traver. 21. Ventral abdominal color pattern of a 2 Hexagenia munda 
marilandica Traver. 22. Dorsal abdominal color pattern of a @ paratype of Hexagenia 
munda orlando Traver. 23. Ventral abdominal color pattern of a % Hexagenia munda 
orlando Traver. 24. Dorsal abdominal color pattern of a 3 Hexagenia (Pseudeatonica) 


albivitta (Walker). 
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Piate 4: 25. Dorsal abdominal color pattern of a 2 Hexagenia rigida McD. 26. 
Ventral abdominal color pattern of a $ Hexagenia rigida McD. 27. Left half of the 
male genitalia of Hexagenia atrocaudata McD. 28. Left half of the male genitalia 
of Hexagenia bilineata (Say). 29. Left half of the male genitalia of Hexagenia limbata 
limbata (Serville). 30. Left half of the male genitalia of Hexagenia limbata occulta 
(Walker). 31. Left half of the male genitalia of Hexagenia limbata venusta Eaton. 
32. Left half of the male genitalia of Hexagenia limbata viridescens (Walker). 33. 
Left half of the male genitalia of Hexagenia munda affiliata McD. 34. Left half of 
the male genitalia of Hexagenia munda munda Eaton. 35. Left half of the male genitalia 
df Hexagenia munda marilandica Traver. 36a. Left half of the male genitalia of Hexa- 
genia munda orlando Traver. 


Pate 5: 36s. Left half of the male genitalia of Hexagenia munda elegans Traver. 
37. Left half of the male genitalia of Hexagenia rigida McD. 38. Left half of the male 
genitalia of Hexagenia (Pseudeatonica) albivitta (Walker). 39. Male genitalia of Hexa- 
genia recurvata Morgan. 40. Right mandible of Hexagenia atrocaudata McD. 41. Right 
mandible of Hexagenia limbata occulta (Walker). 42. Right mandible of Hexagenia 
limbata venusta Eaton. 43. Right mandible of Hexagenia munda marilandica Traver. 
44. Frontal protuberance of nymph of Hexagenia atrocaudata McD. 45. Right mandible 
of Hexagenia recurvata Morgan. 46. Frontal protuberance of nymph of Hexagenia 
rigida McD. 47. Frontal protuberance of nymph of Hexagenia munda marilandica Trav- 
er. 48. Frontal protuberance of nymph of Hexagenia limbata occulta (Walker). 49. 
Frontal protuberance of nymph of Hexagenia venusta Eaton. 50. Frontal protuberance of 
nymph of Hexagenia recurvata Morgan. 51. *Distribution of Hexagenia limbata viri- 
descens (Walker). @ = distributional localities of viridescens. X = distributional locali- 
ties of viridescens-occulta intergrades. 52. *Distribution of Hexagenia limbata occulta 
(Walker). @ = distributional localities of occulta. X = distributional localities of 
occulta-viridescens intergrades. 0 = distributional localities of occulta-venusta intergrades. 


PiaTE 6. 53. *Distribution of Hexagenia limbata limbata (Serville). @ = distribu- 
tional localities of limbata. X = distributional localities of limbata-venusta intergrades. 
@ — distributional localities of limbata-venusta-occulta intergrades. © = distributional 
localities of limbata-ccculta intergrades. 54. *Distribution of Hexagenia munda affiiata 
McD. 55. *Distribution of Hexagenia limbaia venusta Eaton. @ = distributional 
localities of venusta. X= distributional localities of venusta-occulta intergrades. 56. 
*Distribution of Hexagenia munda elegans Traver. @ = distributional localities of 
elegans. * = distributional localities of elegans-munda intergrades. © = distributional 
localities of elegans-orlando intergrades. 57. *Distribution of Hexagenia munda munda 
Eaton and H. munda orlando Traver. @ = distributional localities of munda. X = dis- 
tributional localities of orlando. -+- = distributional localities of munda-marilandica 
intergrades. 6 — distributional localities of orlando-elegans intergrades. 58. *Distribution 
of Hexagenia munda marilandica Traver. @ = distributional localities of marilandica. 
x = distributional localities of marilandica-elegans intergrades. 59. *Distribution of 
Hexagenia atrocaudata McD. 60. *Distribution of Hexagenia rigida McD. 61. *Dis- 


tribution of Hexagenia recurvata Morgan. 62. *Distribution of Hexagenia bilineata 
(Say). 


* The author acknowledges his indebtedness to the University of Chicago Press for 
permission to use Goode’s Series of Base Maps, No. 102. 


|| 
| 


STUDIES ON THE EPHEMEROPTERA, II. 


Pate | 


275 

| 
| 

| 


THE AMERICAN MIDLAND NATURALIST 


276 
2 
| 
| 
| 
| 


STUDIES ON THE EPHEMEROPTERA, II. 


Pate 3 


% 
13 


= 


277 
F 


Ta) 
< 
< 
QO 
= 
U 
= 
Lu 
= 


HE 


278 
PLaTeE 4 
i 
Ps 
) 
AY 
/ 
// 
| \\ \\ 
\ \ 
J 
/ \ \ \ \A 
X 
| | | 
” a \ \ 
7 
{ 4 i Aw 
32 33 \34 35 


SS 
i 
\ 44 
A/ 
{ 
\\ \ 46 
\ 
} 
= vy ¥ 
\— } P < 
7 
y he 
— 
° 
{ 


STUDIES ON THE EPHEMEROPTERA 


PLaTE 5 


—— \ 
38 \\ 


279 


| 
{ ) 
/ | 
| 
| 
cy) 
\ 
\ 
| 4 
Sf 
Ls 
3 
$2 


< 
oO 
= 
< 
a 
uw 
= 
< 
uw 


280 
PLaTE 6 
. \e \ 
K if - ¢ 
1-\ 2 4-3 : 
\ \ 
| \ 61 i 


Records and Descriptions of North American 
Crane - Flies (Diptera)’ 


Part Il. Tipuloidea of Mountainous Western North Carolina 


Charles P. Alexander 


In the present instalment I wish to discuss the fauna of the mountains of 
the extreme western portion of North Carolina, — “The Land of the Sky.” 
The major part of the paper is based on collections made by myself in 1939 
and 1940, as discussed later. 


General Account 


During the past several years many important collections of Tipulidae 
have been taken in western North Carolina, the results of some of which have 
been published. The chief source of information on these early collections is 
Brimley’s “Insects of North Carolina, 1938,”2 where 1 species of Tanyderidae, 
3 of Ptychopteridae, 2 of Anisopodidae, 2 of Trichoceridae, and 174 Tipulidae 


(Limoniinae, 106; Cylindrotominae, 1; Tipulinae, 67) are included. 


Besides the collections made by Mr. Brimley and co-workers in the North 
Carolina Department of Agriculture, the most important lots of material known 
to me include the following. William Beutenmuller made several trips to these 
mountains (collections of 1903 and 1906 in the American Museum of Natural 
History; collection of 1912, purchased by the late William G. Dietz, now 
preserved in the Dietz Collection, Academy of Natural Sciences, Philadel- 
phia) ; these collections were made in the Black Mountains( Buncombe county) 
and include many unusual records. Very extensive series of Tipulidae made in 
various localities by Professor J. Speed Rogers, University of Florida, Gaines- 
ville. When finally determined and published, these rich series will unques- 
tionably add many species to the state list as now known. Professor Rogers 
has estimated this list in the Tipuloidea to be close to 300 species and from 
the relatively small series taken by the present writer in 1939 and 1940, it is 
believed that even this figure will be exceeded and the list when finally com- 
pleted will include between 350 and 400 species in this superfamily of flies. 
Collections made on Cedar Mountain and vicinity (Transylvania county) and 
the vicinity of Highlands (Macon county) by Dr. Henry K. Townes, now in 
the writer’s collection through the generosity of Dr. Townes. Among smaller 
lots of specimens that deserve special mention should be included the Henry 


1 The preceding part under this general title was published in the American Mid- 
land Naturalist 24:602-644; 1940. 


2 References in the text refer to the bibliography at the conclusion of this general 
account. 
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. Morrison material, now chiefly in the United States National Museum but 
“ cl ctaing some very desirable species in the Cornell University collection (Lot 
No. 35); Dr. Roland Thaxter who collected several interesting species at 
Cull lowhee (Jackson county) and Cranberry (Avery county) in conjunction 
with his studies on the Entomophthoraceae (Phycomycetes); Dr. Nathan 
Banks, along the north fork of the Swannanoa River in the Black Mountains 


(Buncombe county). 


Collecting Stations—A number of the stations where detailed collections 
were made in 1939 and 1940 deserve special discussion. The 1939 series were 
taken by the writer and Mrs. Alexander, aided by Mr. and Mrs. Walter H. 
Harrison, of Ambherst, Massachusetts; in 1940, the materials were taken by 
Mrs. Alexander and myself. 


Low Gap, Surry county. One especially rich locality was about five miles 
south of the village of Low Gap along the Parkway. This was on the east side 
of the road where a small stream shaded by a few low trees provided rich 
collecting. Deeper in the clearing is a cold spring and adjoining boggy area 
where several interesting species occurred. Labelled “Low Gap;” collections 
made June 1 and July 9, 1940. 


Glen Park, Blowing Rock, Watauga county. Along trail to Glen Burney and 
Glen Mary Falls, a distance of nearly two miles. Around the falls the forest 
cover is white pine, northern hemock, Fraser’s magnolia, mountain laurel, 
mountain rose bay and others. The ground cover included much Galax and 
Clintonia umbellata (Michx.) Morong. Labelled “Blowing Rock;” collection 
June 2, 1940. 


Grandfather Mountain, Caldwell county. Along a tram-road following a 
mountain stream up the mountain side for about one-sixth mile; altitude 
4 000 ft. The exact station is a spur of Grandfather Mountain, on the Yonah- 
lossee Highway about 10 miles southwest of Blowing Rock, in the extreme 
western point of Caldwell county, about equidistant between Watauga county 
on the north and Avery on the south. Labelled “Grandfather Mountain;” 
collections June 2, July 9, 1940. 


Linville Falls, Burke county. These beautiful falls support an unusually 
rich ‘Tipulid fauna, especially in a small lateral ravine immediately below the 
falls. In this gorge, densely shaded with northern hemock and with under- 
shrubs of Rhododendron catawbiense Michx., and R. carolinianum Rehd., 
numerous rare and some new species were secured. Labelled “Linville Falls;” 
altitude 3200 ft.; collections June 21, 1939, June 3 and July 9, 1940. 


Mount Mitchell Game Refuge, Black Mountain —_ Pisgah National 
Forest, Yancey county. Collections made along Neals Creek, above the junc- 
tion with Bog Lost Cove Creek, and in this general vicinity; altitude 3,200- 
3.400 ft. From this as a base, collections were made throughout the Mount 

litchell section, including the Bald Knob Ranget Station, near Toe River 
Gap, altitude 5,200 ft., June 22, 1939, June 6, 1940; along the old Toll Road 
far as Camp Alice, altitude 6,000 ft.; along the Mount Mitchell trail 
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between the Game Refuge to the summit of Mitchell (altitude 3,200 to 6,680 
fr.); June 4-9, 1940. 


It may be observed that conditions at high altitudes on Mount Mitchell 
are very different from those found at comparably high altitudes in the Great 
Smokies, as Mount Leconte. The latter has many low wet cliffs and mossy 
spting-fed areas along the trails, supporting certain very characteristic crane- 
flies, as, in June, Dicranota (Eudicranota) catawbiensis Alexander, 1940, and 
Limnophila cherokeensis Alexander, 1940. On Mount Mitchell, the original 
forests have been largely removed through lumbering operations and fires, and 
the remaining restricted but dense forests of red spruce and Fraser’s fir occur 
only along the narrow crests and summits or in other inaccessible places. The 
mountain trails, such as the one above Camp Alice (6,000 feet to summit) are 
unusually dry and various crane-flies were taken that have never been found 
in the Great Smokies, including Limnophila globulifera Alexander, 1941, 
Ormosia (ormosia) mitchellensis sp. nov. and O. (O.) subdentifera sp. nov 


Highlands, in the Nantahala National Forest, Macon county. Collections 
made at and near Van Hook Glade, 3,800 ft.; along the Cullasaje River oppo- 
site the camp in Van Hook Glade, altitude 3,750 ft.; Ravenels woods or the 
Primaeval Forest, a remarkable virgin forest, chiefly of northern hemlock, with 
dense and almost impenetrable thickets of Rhododendron maximum L., along 
the streams, altitude about 4,400 ft. (see Oosting and Billings, 1939). 


Great Smokies, Swain county. Collections on the North Carolina side of 
he Smokies were made chiefly in the vicinity of Forney Ridge, including trips 
to Silers Bald, June 6, 1939, and to Andrews Bald, altitude 5,700-5,860 ft.. 
June 11, 1939, June 18, 19 and 29, 1940. The trail to Andrews Bald frem 
Forney Ridge (altitude about 6,300 ft.), a distance of only a little over a 
mile, provided splendid Tipulid collecting on June 18 and 19. Very numerous 
small streams cross the trail, some small but permanent, others temporary and 
resulting from unusually heavy recent rains. The small bog on Andrews Bald 
where among other characteristic bog plants numerous sundews, Drosera 
rotundifolia ee occur, yielded several interesting species ot crane-flies 


Smokemont. The public camp ground on the Carolina side of the Smokies 
A small stream near the entrance to the public camp ground at Smokement 
just as it flows into the Oconolufty River provided such rich crane-fly collect 
ing that it was made the basis of special study on June 20 and 30, 1940. The 
stream is only about 300 feet in total length from the point of its emergence 
from the dense thickets in the nearby woods. It then flows through a small 
grassy field shaded by a few trees, including northern hemlock, white oxk, 
tulip tree, sycamore and sourwood, with a sparse shrubbery of Rhod: dendron 
maximum and Kalmuia latifolia. The herbage from which most of the Tipulidae 
were swept included brook saxilrage, Rumex, seedlings ot Im pati ns bifiora 
Walt., grasses and sedges T he shallow stream ts in places up to 3 teet in width 
and is cold and clear, babbling over rifles of stones and gray el; altitude 2,200 


fr. Labelled “Smokemont.” 


At high altitudes in the Great Smokies, an unusually heavy snowfall and 
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correspondingly rigorous winter conditions are found. The Park Naturalist, 
Mr. Arthur Stupka, informs me that during the winter of 1939-40 at New- 
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found Gap (altitude 5,000 ft.) the snowfall totalled about 100 inches. 


Emendations to the Brimley (1938) List of Tipulidae 


The Brimley list is of the very greatest value in bringing together the 
numerous scattered records that were available to the time of its appearance 
(1938). It is somewhat unfortunate that the final manuscript for the Tipulidae 
was not reviewed critically before publication by a special student of the group. 
As a result of this failure there are a small number of duplicated records 
where a single species is included under different names, and furthermore, the 
airangement of the species in certain genera, especially Limnophila Macquart, 
is far too comprehensive according to our most recent beliefs. I am briefly 
listing the species of Tipulidae in accordance with this suggested arrangement 
and at its conclusion have made certain comments concerning synonymy and 
evidently erroneous records. To this corrected basic list of North Carolina 
Tipuloidea I am later in the present paper adding 85 species, bringing the 
nominal reported list for the state to 267 species. 


Tipulinae. 
Longurio minimus Alexander, 1914. 
Longurio testaceus Loew, 1869. 


Tanvptera frontalis (Osten Sacken, 1864). 


Tanvptera fumipennis (Osten Sacken, 
1864). 


Tanvptera topazina (Osten Sacken, 1864). 
Nephrotoma beutenmulleri (Dietz, 1918). 


Nephrotoma cornifera (Dietz, 1918). 


Nephrotoma costomarginata (Dietz, 1918). 


Nephrotoma eucera (Loew, 1863). 


Nephrotoma ferruginea (Fabricius, 1805). 


Nephrotoma festina (Dietz, 1918). 
Nephrotoma incurva (Loew, 1863). 
Nephrotoma lugens (Loew, 1864). 
Nephrotoma macrocera (Say, 1823). 
Nephrotoma montana (Dietz, 1918). 


Nephrotoma okefenoke Alexander, 1912. 


Nephrotoma polymera (Loew, 1863). 
Nephrotoma sodalis (Loew, 1864). 
Nephrotoma stigmatica (Dietz, 1918). 
Nephrotoma suturalis (Loew, 1863). 
Nephrotoma tenuis (Loew, 1863). 
Nephrotoma urocera (Dietz, 1918). 
Nephrotoma virescens (Loew, 1864). 
Nephrotoma xanthostigma (Loew, 1864). 


Tipula (Trichotipula) oropezoides John- 


son, 1909. 

Tipula (Trichotipula) unifasciata (Loew, 
1863). 

Tipula (Nippotipula) abdominalis (Say, 
1823) 


Tipula (Nobilitipula) collaris Say, 1823 
(as Nephrotoma). 


amatotipula) aprilina Alexander, 
(Yamatotipula) caloptera Loew, 
1853. 

Tipula (Yamatotipula) calopteroides A\l- 
exander, 1919 (includes antiopa 
Dietz, 1921). 

amatotipula) conspicua Dietz, 

Tipula (Yamatotipula) dejecta Walker, 
1856 (fumosa Doane, 1901). 

Tipula (Yamatotipula) fraterna Loew, 
1864. 

Tipula (Yamatotipula) furca Walker, 
1848 (bella Loew, 1863). 

Tipula (Yamatotipula) jacobus Alexan- 
der, 1930 (perlongipes Johnson, 1909, 
erroneous.) 

Tipula (Yamatotipula) sayi Alexander, 
1911 

Tipula (y amatotipula) tepphrocephala 
Loew, 1864. 

Tipula (Yamatotipula) tricolor Fabricius, 
1794. 

Tipula (Tipula) cunctans Say, 1834. 

Tipula (Tipula) ultima Alexander, 1915. 

Tipula (Schummelia) annulicornis Say, 
1929 (jejuna Johnson, 1909). 

Tipula (Schummelia) hermannia Alexan- 
der, 1915 (fasciata Loew, 1863). 

Tipula (Vestiplex) caroliniana Alexander, 
1916. 

Tipula (Oreomyza) entomophthorae Al- 
exander, 1918 (includes similissima 


Dietz, 1921). 
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Tipula (Oreomyza) borealis Walker, 
1848 (hebes Loew, 1863). 

Tipula (Oreomyza) senega Alexander, 
1915. 


Tipula (Oreomyza) trivittata Say, 1823. 
Tipula (Lunatipula) apicalis Loew, 1863. 


Tipula (Lunatipula) australis Doane, 
1901 


Tipula (Lunatipula) catawba Alexander, 


1915. 


Tipula (Lunatipula) dietziana Alexander, 


1915. 

Tipula (Lunatipula) duplex Walker, 
1848 (cinctocornis Doane, 1901, 
mingwe Alexander, 1915). 

Tipula (Lunatipula) fuliginosa (Say, 
1823) (speciosa Loew, 1863). 


Tipula (Lunatipula) submaculata Loew, 


1863. 

Tipula (Lunatipula) triton Alexander, 
1915. 

Tipula (Lunatipula) triplex Walker, 


1848 (umbrosa Loew, 1863, records). 


Tipula (Lunatipula) translucida Doane, 
1901 (devia Dietz, 1919). 


Tipula (Lunatipula) tuscarora Alexander, 


1915. 
Tipula (Lunatipula) valida Loew, 1863. 


Brachypremna dispellens (Walker, 1860). 


Dolichopeza (Oropeza) carolus Alexan- 
der, 1940 (albipes Johnson, 1909). 

Dolichopeza (Oropeza) obscura (John- 
son, 1909). 

Dolichopeza (Oropeza) sayi (Johnson, 
1909) ; as annulata Say, 1823. 
Dolichopeza (Oropeza) subalbipes (John- 

son, 1909). 
Cylindrotominae 
Liogma nodicornis nodicornis (Osten 


Sacken, 1865). 


Limoniinae 
Limoniini 
Limonia (Limonia) cinctipes (Say, 1823). 
Limonia (Limonia) fallax (Johnson, 
1909). 
Limonia (Limonia) globithorax (Osten 
Sacken, 1869). 
Limonia (Limonia) immatura (Osten 
Sacken, 1859). 
Limonia (Limonia) indigena (Osten 
Sacken, 1859). 
Limonia (parietina) parietina (Osten 
Sacken, 1861). 
Limonia (Limonia) rara (Osten Sacken, 
1869). 
Limonia (Limonia) triocellata (Osten 
Sacken, 1859). 
Limonia (Limonia) tristigma (Osten 
Sacken, 1859). 
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Limonia (Discobola) annulata (Linnaeus, 
1758) (argus Say, 1824). 

Limonia (Dicranomyia) haeretica (Osten 
Sacken, 1859). 

Limonia (Dicranomyia) immodesta (Osten 
Sacken, 1859). 

Limonia (Dicranomvyia) liberta (Osten 
Sacken, 1859). 

Limonia (Dicranomyia) pudica (Osten 
Sacken, 1859). 

Limonia (Geranomvia) canadensis (West- 
wood, 1835). 

Limonia (Geranomvia) rostrata (Say, 
1823). 

Limonia (Rhipidia) brvanti (Johnson, 
1909). 

Limonia (Rhipidia) domestica (Osten 
Sacken, 1859). 

Limonia (Rhipidia) maculata (Meigen, 
1818). 

Limonia (Rhipidia) shannoni (Alexander, 
1914). 

Helius (Helius) flavipes (Macquart, 
1855). 

Antocha (Antocha) opalizans Osten 
Sacken, 1859. 

Dicranoptycha germana Osten Sacken, 
1859. 

Dicranoptvcha nigripes Osten Sacken, 
1859. 

Dicranoptvcha sobrina Osten Sacken, 
1859. 

Dicranoptycha winnemana Alexander, 
1916. 

Pediciini 

Pedicia (Pedicia) albivitta Walker, 1848. 

Pedicia (Pedicia) contermina Walker, 
1848. 

Pedicia (Tricyphona) calcar (Osten 
Sacken, 1859). 

Pedicia (Tricyphona) inconstans (Osten 
Sacken, 1859). 

Pedicia (Tricyphona) vernalis (Osten 
Sacken, 1861). 

Dicranota (Dicranota) divaricata Alex- 
ander, 1925. 

Hexatomini 

Epiphragma (Epiphragma) fascipennis 
(Say, 1823). 

Epiphragma (Epiphragma) solatrix (Os- 
ten Sacken, 1859). 

Prolimnophila areolata (Osten Sacken, 
1859); as Limnophila. 

Polymera (Polvmera) georgiae Alex- 
ander, 1911. 

Pseudolimnophila contempta (Osten Sack- 
en, 1869) (nigripleura Alexander & 

Leonard, 1914); as Limnophila. 
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Pseudolimnophila inornata (Osten Sacken, 


1869); as Limnophila. 


Pseudolimnophila luteipennis (Osten 
Sacken, 1859); as Limnophila. 
Pseudolimnophila noveboracensis (Alex- 
ander, 1911); as Limnophila. 
Austrolimnophila toxoneura (Osten Sack- 
en, 1859); as Limnophila. 

Dacivylolabis cubitalis (Osten Sacken, 
1869) ; as Limniphila. 

Limnophila (Lasiomastix) macrocera 
(Say, 1823). 

Limnophila (Elaeophila) aprilina Osten 
Sacken, 1859. 

Limnophila (Elaeophila) vernata Alex- 
ander, 1927. 

Limnophila (Trichephelia) seticellula 
Alexander, 1938. 

Limnophila (Dicranophragma) fuscovaria 
Osten Sacken, 1859. 

Limnophila (Eutonia) alleni Johnson, 
1909. 

Limnophila (Eutonia) marchandi Alex- 
ander, 1916. 

Limnophila (Prionolabis) munda Osten 
Sacken, 1869. 

Limnophila (Prionolabis) rufibasis Osten 
Sacken, 1859. 

Limnophila (Prionolabis) simplex Alex- 
ander, 1911. 

Limnophila (Phylidorea) adusta Osten 

Sacken, 1859. 

Limnophila (Phylidorea) consimilis Dietz, 
1921. 

Limnophila (Phylidorea) lutea Doane, 
1900. 

Limnophila (Phylidorea) novae-angliae 
Alexander, 1914. 

Limnophila brevifurca Osten Sacken, 
1859. 

Limnophila irrorata Johnson, 1909. 

Limnophila niveitarsis Osten Sacken, 
1869. 

Pilaria quadrata (Osten Sacken, 1859) ; 
as Limnophila. 

Pilaria recondita (Osten Sacken, 1869) ; 
as Limnophila. 

Pilaria stanwoodae (Alexander, 1914); 
as Limnophila. 

Pilaria tenuipes (Say, 1823); as Limno- 
phila. 

Ulomorpha pilosella (Osten Sacken, 
1859). 

Shannonomyia lenta (Osten Sacken, 
1859) ; as Limnophila. 

Hexatoma (Eriocera) albitarsis (Osten 
Sacken, 1869); as Penthoptera. 

Hexatoma (Eriocera) aurata (Doane, 


1900). 
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Hexatoma (Eriocera) fuliginosa (Osten 
Sacken, 1859). 

Hexatoma (Eriocera) tristis (Alexander, 
1914). 

Hexatoma (Eriocera) wilsoni (Osten 
Sacken, 1869). 

Elephantomyia (Elephantomyia) west- 
woodi Osten Sacken, 1869. 

Atarba picticornis Osten Sacken, 1869. 


Eriopterini 


Neolimnophila ultima (Osten Sacken, 
1859); as Limnophila. 

Cladura (Cladura) flaxoferruginea Osten 
Sacken, 1859. 

Lipsothrix sylvia (Alexander, 1916). 

Gnophomyia (Gnophomyia) luctuosa Os- 
ten Sacken, 1859. 

Gnophomyia (Gnophomvyia) tristissima 
Osten Sacken, 1859. 

Gonomyia (Lipophleps) alexanderi 
(Johnson, 1912), 

Gonomvyia (Lipophleps) manca Osten 
Sacken, 1869. 

Gonomyia (Lipophleps) sulphurella Osten 
Sacken, 1859. 

Gonomyia (Gonomvia) cognatella Osten 
Sacken, 1859. 

Gonomytia (Gonomyia) subcinerea Osten 
Sacken, 1859. 

Gonomvia (Gonomvia) taeniata Alex- 
ander, 1927. 

Teucholabis (Teucholabis) complexa 
Osten Sacken, 1859. 

Rhabdomastix (Sacandaga) brachyneura 
Alexander, 1933. 

Ormosia (Ormosia) brevicalcarata Alex- 
ander, 1929. 

Ormosia (Ormosia) carolinensis Alexand- 
er, 1925. 

Ormosia (Ormosia) holotricha (Osten 
Sacken, 1859). 

Ormosia (Ormosia) innocens (Osten 
Sacken, 1869). 

Ormosia (Ormosia) monticola (Osten 
Sacken, 1869). 

Ormosia (Ormosia) nigripila (Osten 
Sacken, 1869). 

Ormosia (Ormosia) pygmaea (Alexander, 
1912) (pilosa Dietz, 1916). 

Ormosia (Ormosia) townesi Alexander, 
1933. 

Erioptera (Erioptera) chrysocoma Osten 
Sacken, 1859. 

Erioptera (Erioptera) furcifer Alexander, 
1919. 

Erioptera (Erioptera) septemtrionis Osten 
Sacken, 1859. 
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Erioptera (Erioptera) villosa Osten Sack- Erioptera (Mesocyphona) needhami Alex- 


en, 1859. ander, 1918 
Erioptera (Symplecta) cana (Walker, Erioptera (Mesocyphona) parva Osten 

1848) (hybrida Meigen, 1804, of Sacken, 1859. 

American authors). Molophilus (Molophilus) hirtipennis Os- 
Erioptera (Hoplolabis) armata Osten ten Sacken, 1859). 

Sacken, 1859. Molophilus (Molophilus) pubipennis 
Erioptera (Ilisia) venusta Osten Sacken, (Osten Sacken, 1859). 

1859. Crvptolabis (Crvptolabis) paradoxa 
Erioptera (Mesocvphona) caloptera Say, Osten Sacken, 1859. 

1823. 


COMMENTS ON BriMLEY LIST 


Tanyptera spp. It seems probable that the three names, frontalis fumipen- 
nis and topazina, pertain to a single species, fumipennis having the priority. 
Evidence that this is the case is slowly accumulating and is somewhat borne 
out by the present records, all three supposed species having been taken at 
Linville Falls in June. 

Nephrotoma spp. Professor J. Speed Rogers has studied the types of the 
numerous species described by Dietz (1918), now preserved in the Academy 
of Natural Sciences, Philadelphia. I am privileged to cite his opinions con- 
cerning certain of the doubtful species: 

Nephrotoma beutenmulleri (Dietz)—apparently a variant of ferruginea 
(Fabricius) . 

Nephrotoma costomarginata (Dietz)—male of suturalis; at most a race 
of ferruginea (Fabricius). 

Nephrotoma festina (Dietz) —equals gracilicornis (Loew, 1864). 

Nephrotoma montana (Dietz)—apparently a paler than average incurva 
(Loew). 

Nephrotoma stigmatica (Dietz)—either brevioricornis (Doane, 1908) or 
very close to it. 

Tipula spp. Tipula antiopa Dietz and T. calopteroides Alexander, syno- 
nyms; Tipula similissima Dietz and T. entomophthorae Alexander, synonyms; 
records duplicated. 

Limnophila spp. Limnophila (Phylidorea) lutea Doane; record may pertain 
to L. (P.) stupkai Alexander, 1940. 

Limnophila niveitarsis Osten Sacken—trecord may be incorrect; two other 
closely allied species of this group occur in the state (cherokeensis Alexander, 
1940; globulifera Alexander, 1941) and I have never seen the true niveitarsis 
from this far south. 

Enoptera (Erioptera) villosa Osten Sacken — Record very doubtful and 
improbable; species northern in distribution, in the western mountains ranging 
as far to the south as Utah. 
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Systematic Account 
TAN YDERIDAE 


Protoplasa fitchii Osten Sacken, 1859.3 — Mount Mitchell Game Refuge, 
3,200 ft., June 4 and 8, 1940; flying along Neals Creek at evening, in company 
with Limnophila (Elaeophila) aprilina Osten Sacken, 1859. Black Mountains, 
May 21 (Beutenmuller); Canton, Haywood county, June 1910 (Franklin 
Sherman, Jr.). 

PTYCHOPTERIDAE 

Ptychoptera rufocincta Osten Sacken, 1959. — Black Mountains, June 1, 
1906 (Beutenmuller). 

Bittacomorphella jonesi (Johnson, 1905). — Low Gap, in boggy area, 
July 9, 1940; Linville Falls, at spring, June 21, 1939, June 3 and July 9, 1940; 
Van Hook Glade, swale, 3,600 ft., June 11-13, 1940, associated with next 
species. 

Bittacomorpha clavipes (Fabricius, 1781). — Low Gap, June 1, 1940; 
Van Hook Glade, swale, 3,600 ft., June 11-13, 1940; Fish-hatchery at Kephart 
Prong, Smokies, 3,200 ft., June 20, 1940. 


TIPULIDAE 
TIPULINAE 

Longurio minimus Alexander, 1914. — Andrews Bald, bog, 5,860 ft., 
June 11, 1939. 

Longurio testaceus Loew, 1869. — Black Mountains, May 28-June 2, 1912; 
Andrews Bald, 5,800 ft., Junt 23, 1940 (Stupka); Smokemont, 2,200 ft., June 
30, 1940. 

Tanyptera frontalis (Osten Sacken, 1864). — Conestee Falls, June 12, 
1940. 

3 In all cases in this report where no collector is given, the specimens were secured 


by the author. M. M. Alexander—Mrs. Charles P. Alexander. 
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Nephrotoma calinota (Dietz, 1918). — Along Cullasaje River, near High- 
lands, 3,750 ft., June 14, 1940. 

Nephrotoma ferruginea (Fabricius, 1805). — Low Gap, June 1, 1940: 
Linville Falls, June 3, 1940; Mount Mitchell Game Refuge, 3,200 ft., June 4, 
1940; Cliffside Lake, Highlands, 4,000 ft., June 11, 1940. 


Nephrotoma macrocera (Say, 1823). — Carolina Hemlocks Campground, 
near Busick, Yancey county, 2,800 ft., June 21, 1939, among open stands of 
Tsuga caroliniana Engelm.; Ravenels woods, 4,400 ft., June 15, 1940; Van 
Hook Glade, Highlands, 3,800 ft., June 11, 1940. 

Nephrotoma incurva (Loew, 1863). — Linville Falls, 3,100-3,200 ft., 
July 8-9, 1940. 

Nephrotoma tenuis (Loew, 1863). — Black Mountains, 2,000 ft., May 
23-June 23, 1912 (Beutenmuller). 


Nephrotoma virescens (Loew, 1864). — Linville Falls, 3,200 ft., July 7 
1940; Carolina Hemlocks Campground (see under N. macrocera), June 22, 
1939; Van Hook Glade, Highlands, 3,800 ft., June 13, 1940; ovipositing in 
relatively dry soil in white pine woods. 

Tipula (Trichotipula) oropezoides Johnson, 1909. — Low Gap, June 1, 
1940; Grandfather Mt., 4,000 ft., June 2, 1940; Mount Mitchell Game Refuge, 
June 4, 1940; above Toe River Gap to Camp Alice, 4,500-6,000 ft., June 7, 
1940; Highlands, Ravenels woods, 4,400 ft., June 15, 1940, Cliffside Lake, 
4,000 ft., June 11, 1940; Andrews Bald, 5,700-5,800 ft., June 11, 1939. 

Tipula (Nippotipula) abdominalis (Say, 1823). — Blowing Rock, 3,600 
ft., (Wilcox), in Johnson collection; Black Mountains, August 23, 1906 
(Beutenmuller); Highlands, September 1906 (R. S. Woglum); Deep Creek, 
September 13, 1934 (R. ]. Fleetwood), in National Park Collection. 

Tipula (Nobilitipula) collaris (Say, 1823). — Sunburst, Haywood county, 
3,500 ft., May 1912; Blowing Rock, June 2, 1940; Linville Falls, 3,200 ft., 
June 21, 1939, June 3, 1940; Mount Mitchell, Bald Knob Ranger Station, 
5,200 ft., June 22, 1939, June 6, 1940; Camp Alice, 6,000 ft., June 8, 1940; 
Nantahala Gorge, June 8, 1939; Andrews Bald, bog margin, 5,700 ft., June 
939. 

Tipula (Nobilitipula) nobilis (Loew, 1864). — Highlands, Van Hook 
Glade, 3,800 ft., June 11, 1940. Occurred along crystal-clear streams flowing 
beneath dense covers of Rhododendron and Mountain Laurel; forest cover 
chiefly northern hemlock and white pine, with some hardwoods. 

Tipula (Yamatotipula) brevifurcata Alexander, 1926. — Highlands, Van 
Hook Glade, 3,800 ft., June 11, 1940; Conestee Falls, June 12, 1940; Nanta- 
hala Gorge, June 8, 1939; Smokemont, along Hughes Ridge trail, 2,500 ft., 
aleng small mountain stream, June 20, 1940. 

Tipula (Yamatotipula) caloptera Loew, 1863. Conestee Falls, June 12, 
1940. 

Tipula (Yamatotipula) catawbiana Alexander, 1940. — Mitchell, above 
Toe River Gap, 5,500 ft., June 6, 1940, along small mountain streams over 
springy banks or low cliffs carpeted with Houstonia serpyllifolia Michx.; Camp 
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Alice, 6,000 ft., along small lateral streamlets, June 7, 1940; Forney Ridge 
trail to Andrews Bald, Smokies, 6,000-6,100 ft., June 18, 1940, along small 
lateral streamlets crossing the trail. 

Tipula (Yamatotipula) cayuga Alexander, 1915. — Mitchell, Game 
Refuge, 3,250 ft., June 22, 1939, Bald Knob Ranger Station, 5,200 ft., June 
6, 1940, Camp Alice, 6000 ft., June 7, 1940; Highlands, Van Hook Glade, 
3,800 ft., June 14, 1940; Smokemont, 2,200-2,500 ft., June 20 30, 1940. 

Tipula (Yamatotipula) fraterna Loew, 1864. — Highlands, along Cullasaje 
River, 3,750 ft., June 14, 1940. These specimens and associated species of 
Tipulidae were taken along the sandy banks of the river, swept from beds of 
scanty herbage consisting of Zanthorhiza apiifolia L’Her., Clematis, dwarf 
willows and azaleas, and other plants, close to water; on the nearby higher 
banks occur white pine, northern hemlock, oak and dense thickets or hobbles 
of Rhododendron maximum and Leucothoe Catesbaei. From such a habitat 
several rare species were taken that are discussed throughout the present report. 

Tipula (Yamatotipula) iroquois Alexander, 1915. — Grandfather Mt., 
4,000 ft., June 2, 1940, along a major mountain stream; Mitchell, Camp 
Alice, 6,000-6,200 ft., along Lower Creek, June 7, 1940; along Setrock Creek, 
in Rhododendron thickets, 5,000 ft., Jue 7, 1940. 

Tipula (Yamatotipula) nephophila Alexander, 1940. — Linville Falls, 
3,200 ft., June 3, 1940. One male in a spider’s web on wet cliffs below falls. 
Later a few more specimens taken, fluttering about these cliffs where the only 
waters are the tiny trickles down the rock faces and the saturated moss 
cushions. This is about the minimum amount of water required by any of the 
members of the iroquois group (see also brevifurcata, catawbiana and iroquo's). 
At Linville, the species was directly associated with Dicranota (Eudicranota) 
yonahlossee Alexander. 

Tipula (Yamatotipula) strepens Loew, 1863. — Linville Falls, 3,300 ft., 
June 3, 1940. 

Tipula (Yamatotipula) tephrocephala Loew, 1864. — Linville Falls, 3,300 
it., June 3, 1940; Van Hook Glade, Highlands, 3,800 ft., June 15, 1940; 
Smokies, Andrews Bald, bog, 5,700-5,900 ft., June 11, 1939; June 18, 1940. 


Tipula (Schummelia) stenorhabda sp. nov. — Allied to hermannia; 
general coloration gray, conspicuously patterned with dark brown or brownish 
black, including four very distinct praescutal stripes; pleura black, striped 
longitudinally with yellow; femora yellow, the tips rather narrowly brownish 
black; wings yellow, heavily patterned with brownish gray; abdomen yellow, 
heavily patterned with black; male hypopygium with the tergal blade narrow, 
the subtending spines virtually lacking; outer dististyle unusually narrow, 
pointed at apex, the greatest width about one-third the length; outer dististyle 
with outer arm unusually long and narrow. 

od. Length, about 10 mm.; wing, 11 mm.; antenna, about 6.5 mm. 

Frontal prolongation of head brownish black; nasus distinct; palpi black, 
the incisures pale; terminal segment obscure yellow. Antennae (male) elon- 
gate, approximately two-thirds the length of body; scape yellow, more or less 
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darkened at either end; pedicel yellow; flagellum bicolored, the basal swelling 
black, the petiole of the more proximal segments yellow, becoming more 
obscured on outer segments; distal segments more uniform brownish black. 


dead gray. 


Mesonotum gray, the ptaescutum with four very conspicuous dark brown 
stripes, the intermediate pair slightly paler and obliterated on anterior fourth; 
lateral stripes almost black, very conspicuous; scutum dark gray, each lobe 
variegated with two conspicuous brown markings; scutellum dark brownish 
gray. parascutella black; mediotergite brownish gray, pleurotergite dark brown, 

s katapleurotergite conspicuously pale. Pleura black, striped longitudinally 
atl yellow, including the dorsopleural region; a broad stripe from the 
propleura across the dorsal sternopleurite, ventral pteropleurite, onto the 
pleurotergite; ventral sternopleurite and meron darkened, the dorsal meron 
and metapleura pale. Halteres with stem and apex of knob yellow, base of 
knob dark brown. Legs with coxae pale, the posterior pair conspicuously dark 
brown basally; trochanters yellow; femora obscure yellow, the tips rather 
narrowly brownish black, the degree subequal on all legs; tibiae and tarsi 
yellowish brown, the terminal tarsal segments black. Wings with the ground 
color yellow, heavily and conspicuously patterned with brownish gray, the 
pattern as in hermannia but even more accentuated, including major clouds in 


cells M to2nd A at the basal third of wing. 


Abdomen with tergites yellow, conspicuously patterned with black, includ- 
ing darkened apical rings and more narrow basal darkenings; subterminal 
segments more uniformly blackened; basal sternites and hypopygium yellow. 
Male hypopygium (Figs. 2, 3) with the blade of tergite not expanded apically 
as in hermannia, the surface microscopically roughened; subtending spines very 
reduced to virtually lacking. (In fi,gures of stenorhabda, hermannia and friend. 
ninth tergites, 9t, are all shown as mounted on slides, viewed dorsally but with 
the apical blade flattened to show something of its extent; note the widely 
dilated apex of the blade in hermannia, Fig. 4). Outer dististyle, od, unusually 
narrow, pointed at apex, the greatest width about one-third the total length: 
in hermannia, about one-half the total length. Inner dististyle, id, with the 
outer arm unusually long and narrow, the small head and outer margin of 
stem heavily blackened. 


Holotype, & , Smokemont, Great Smokies, North Carolina, altitude 2,200 
ft., along small stream described earlier in this report; June 30, 1940 (C. P 
Alexander ). 


The three allied species of the hermannia group in eastern North America 
are most readily distinguished by the details of structure of the male hypo- 
pygium. — stenorhabda sp. nov., Figs. 2, 3; hermannia Alexander, Figs. 4, 5; 
friend: sp. nov., Figs. 6, 7. The distinctions between these species are shown 
by the following key: 

1. Apical portion of blade of ninth tergite conspicuously dilated and compressed. 


Apical portion of blade of ninth tergite not or scarcely dilated. .............................. 2 
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Fig. 1. Dolichopeza (Oropeza) sessilis sp.n.; venation. Figs. 2, 3. Tipula (Schum- 
melia) stenorhabda sp.n.; male hypopygium. Figs. 4, 5. Tipula (Schummelia) hermannia 
Alexander; male hypopygium. Figs. 6, 7. Tipula (Schummelia) friendi sp.n.; male 
hypopygium. (Symbols: id, inner dististyle; od, outer dististyle; f, 9th tergite.) 
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2. Outer lobe of inner dististyle unusually long and narrow, the head correspond- 
ingly small; ninth tergite with the subtending spines lacking or very reduced. 
stenorhabda sp. nov. 


Outer lobe of inner dististyle almost sessile; ninth tergite with long acute spines 


Tipula (Schummelia) friendi sp. nov. 


3. Length, about 10-11 mm.; wing, 10-12 mm.; antenna, about 5-5.5 mm. 
Q. Length, about 11-12 mm.; wing, 11-12 mm.; antenna, about 3 mm. 


Allied to hermannia, differing especially in the details of structure of the 
male hypopygium. 

Antennae somewhat shorter; flagellar segments strongly to weakly bicol- 
ored, the basal enlargements black, the apical pedicels yellow to brownish 
yellow, in some individuals the segemnts of outer half of organ uniformly 
blackened. Mesonotal praescutum with the four dark stripes variable in inten- 
sity, in cases very strongly darkened, in others less contrasted against the 
ground. Wings with the darkened cloud at or near midlength of vein and cell 
Cu lacking or scarcely indicated. Male hypopygium (Figs. 6, 7) with the 
compressed median blade of tergite, 9t, smaller almost parallel-sided and not 
dilated into an apical spatula, subtended by long slender spines. Inner disti- 
style, id, with the posterior lobe bearing a blackened tooth-like projection that 
is separated from the main body of the appendage by a U-shaped notch. 
Fleshy lobes of basistyle more oval and with more abundant setae that extend 
to the bases of the lobes, not restricted to the distal portions only. 

Holotype, 3, Amherst, Massachusetts, July 27, 1933 (C. P. Alexander). 
Allotype, 2, Greenbrier Cove, Great Smokies, Tennessee, altitude 2,500 ft., 
June 15, 1939 (C. P. Alexander). Paratypes, several of both sexes: Tennessee. 
-—Anakeesta Ridge, Smokies, 4,500 ft., June 8, 1939; Leconte, Alum Cave 
trail, 4.600-5,500 ft., June 12, 1939; Leconte Lodge, 6,400 ft., July 7, 1939 
(Mrs. ] Huff); Greenbrier Cove, 2,500-4,500 ft., June 12-15, 1939; Indian 
Gap, 4,500 ft., June 17, 1939 (Cole x Hickman). North Carolina —Cling- 
mans Dome, Smokies, 6,400 ft., June 25, 1940; Highlands, 3,800-4,000 ft., 
June 11-15, 1940 (C. P. Alexander); Cliffside Lake, Highlands, 4,000 fe., 
June 11, 1940; Mount Mitchell, above Toe River Gap, 5,500 ft., June 6, 
1940; Linville Falls, 3,200 ft., June 3, 1940, a mating pair (C. P. Alexander). 

In the first part under this title (1940) this species was mentioned as 
appearing in the “Diptera of Connecticut” which was submitted for publication 
in 1934 but has never appeared in press. Since there seems to be no immediate 
prospect of publication it is deemed best to publish the various novelties in 
the report elsewhere; two of these, the present fly and Hexatoma (Eriocera) 
brevioricornis sp. nov. are defined in this paper. The present species is named 
in honor of the State Entomologist of Connecticut, Dr. Roger B. Friend. The 
fly is amply distinct from all other members of the subgenus so far described. 
Its nearest relative is Tipula (Schummelia) hermannia Alexander which has 
an even more extensive range in eastern North America. 


Tipula (Schummelia) hermannia Alexander, 1915. — Linville Falls, 3,200 
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ft., June 21, 1939; Mitchell, Bald Knob Ranger Station, 5,200 ft., June 20, 
1940; Smokies, Andrews Bald, bog margins, 5,600-5,650 ft., June 11, 1939; 
above Smokemont, 2,500-3,500 ft., June 20, 1940. 


Tipula (Vestiplex) longiventris Loew, 1863. — Cliffside Lake, near High- 
lands, 4,000 ft., June 11, 1940 (M. M. Alexander). 


Tipula (Oreomyza) angulata cherokeana Alexander, 1940. — Mount 
Mitchell, Bald Knob Ranger Station, 5,200 ft., June 22, 1939, in red spruce 
forest (C. P. Alexander); part of type-series. 


Tipula (Oreomyza) entomophthorae Alexander, 1918 (similissima Dietz, 
1921). — Andrews Bald trail, in spruce-fir forest, 5,700-6,000 ft., June 18, 
1940 (M. M. Alexander). 


Tipula (Oreomyza) ignobilis Loew, 1863. — Black Mountains, May 21, 
1903 (A. Manee); Carolina Hemlocks Campground, Yancey county, 2,800 
ft., June 21, 1939, among stands of Carolina Hemlock, Tsuga caroliniana 
Engelm. 


Tipula (Oreomyza) penobscot Alexander, 1915. — Smokies, Trail to 
Andrews Bald, 5,800 ft., June 11, 1939, in Frasers Fir forest, swept from 
herbage of Clintonia borealis (Ait.) Raf. and Oxalis montana Raf. (W. H. 


Harrison). 


Tipula (Oreomyza) senega Alexander, 1915. — Mitchell, Bald Knob 
Ranger Station, 5,200 ft., June 22, 1939; Smokies, Andrews Bald trail, in 
spruce-fir forest, 5,500 ft., June 18, 1940 (M. M. Alexander). 


Tipula (Oreomyza) trivittata Say, 1823. — Mitchell, Bald Knob Ranger 
Station, 5,200 ft., June 22, 1939; Highlands, Van Hook Glade, 3,800 ft., in 
white pine woods, June 12, 1940. 


Tipula (Lunatipula) apicalis Loew, 1863. — Black Mountains, May 26, 
1903, May 21, 1906 (Beutenmuller); Mitchell, Bald Knob Ranger Station, 
5.200 ft., June 22, 1939; slopes of Mitchell, 5,000-5,500 ft., June 7, 1940, 
common on Little Mountain Bald; Smokies, Trans-mountain road above 


Smokemont, 3,500 ft., June 20, 1940. 


Tipula (Lunatipula) australis Doane, 1901. — Southern Pines, March 23- 
30. 1910 (A. Manee); Raleigh, March 25, 1913 (C. L. Metcalf), April 12, 
1915 (Leiby); Holloways Millbrook, April 15, 1915 (Leiby); Wrightsville 
Beach, March 23, 1915 (Leiby). 


Tipula (Lunatipula) catawba Alexander, 1915. — Southport, April 6, 
1914 (C. L. Metcalf). 


Tipula (Lunatipula) dietziana Alexander, 1915. — Oxford, March 31, 


1939 (H. L. Sweetman). 

Tipula (Lunatipula) duplex Walker, 1848 (cinctocornis Doane, 1901; 
mingwe Alexander, 1915). — Black Mountains, June 9-26, 1912 (Bueten- 
muller ). 


Tipula (Lunatipula) fuliginosa (Say, 1823) (speciosa Loew, 1863). — 
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Black Mountains, June 1906 (Beutenmuller), May 12, 1912 (Beutenmuller ); 
Mountain Meadows, May 26-30, 1915 (G. C. Crampton). 


Tipula (Lunatipula) flavoumbrosa Alexander, 1918. — Black Mountains, 
May 24, 1912 (Beutenmuller). 


Tipula (Lunatipula) monticola Alexander, 1915. — Smokies, Andrews 
Bald trail, in spruce-fir forest, 5,600 ft., June 18, 1940 (M. M. Alexander). 


Tipula (Lunatipula) seminole Alexander, 1915. — North Carolina, with- 
cut further data (H. K. Morrison). 


Tipula (Lunatipula) submaculata Loew, 1863. — Black Mountains, May 
21, 1906 (Beutenmuller), June 18, 1912 (Beutenmuller); Carolina Hemlocks 
Camp Ground, 2,800 ft., June 21, 1939; Mitchell, Bald Knob Ranger Station, 
5,200 ft., June 22, 1939. 


Tipula (Lunatipula) valida atricornis Alexander, 1940. — Mitchell, slopes, 
3,500 ft., June 7, 1940; Smokies, Newfound Gap, 5,000 ft., June 5, 1939 
(part of type material); Trans-mountain road above Smokemont, 3,500 ft., 
June 20, 1940. 


Dolichopeza (Dolichopeza) americana Needham, 1908. — Linville Falls, 
3,200 ft., June 21, 1939, June 3, 1940; Mitchell, Game Refuge, 3,100 ft., 
June 9, 1940, Conestee Falls, June 12, 1940; Highlands, Ravenels woods, 
4,400 ft., June 15, 1940; Smokies, Forney Ridge trail and Andrews Bald, 
5,800-6,300 ft., June 11, 1939, June 18, 19, 1940. 


Dolichopeza (Oropeza) carolus Alexander, 1940 (albipes Johnson, 1909). 
— Linville Falls, 3,100 ft., July 9, 1940; Mitchell, Game Refuge, 3,250 ft., 
June 22, 1939; Nantahala Gorge, June 8, 1939. The last mentioned specimens 
occurred in small accessory ravines opening into the Gorge; at this season 
Galax was in full bloom and it was a striking sight to see the crane-flies of this 
species dancing about among these flowers. 


Dolichopeza (Oropeza) dorsalis (Johnson, 1909). — Conestee Falls, June 
12. 1940; Highlands, Van Hook Glade, 3,800 ft., along small mountain 
streams, June 11-15, 1940; associated with Limnophila (Lasiomastix) tenui- 
cornis Osten Sacken and L. (Prionolabis) mundoides Alexander. 


Dolichopeza (Oropeza) johnsonnella (Alexander, 1930). — Mitchell, 
Game Refuge, along Neals Creek, beneath culverts, June 6, 1940; Conestee 
Falls, June 12, 1940, in small rock caverns below the Falls, associated with D. 
(D.) americana Needham and D. (O.) dorsalis (Johnson); Smokies, along 
Hughes Ridge trail above Smokemont, 2,500 ft., under darkened overhanging 
banks, swarming in hollows thus formed, June 20, 1940. 


Dolichopeza (Oropeza) obscura (Johnson, 1909). — Mitchell, Bald Knob 
Ranger Station, 5,200 ft., June 22, 1939; Carolina Hemlocks Campground, 
2,800 ft., June 21, 1939; Highlands, Ravenels woods, 4,400 ft., June 15, 1940; 
Nantahala Gorge, June 8, 1939; Smokies, Andrews Bald, 5,800 ft., June 11, 
1939 (W. H. Harrison). 
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Dolichopeza (Oropeza) polita (Johnson, 1909). — Linville Falls, 3,200 
t., June 21, 1939. 

Dolichopeza (Oropeza) sessilis sp. nov. — General coloration of meso- 
notal praescutum reddish brown, the usual stripes not or scarcely differentiated 
from the interspaces but with a conspicuous, dark brown, median vitta; pleura 
and pleurotergite uniformly yellow, unpatterned; wings broad, with a pale 
brown tinge, the stigma a little darker than the ground; stigmal portion of 
vein R, long; cell M, sessile. 


2. Length, about 11 mm.; wing, 10.5 mm. 


Frontal prolongation of head brownish yellow, clearer yellow above. 
with scattered black setae; a narrow dark lateral vitta; palpi dark brown. 
Antennae with scape and pedicel yellow; basal flagellar segments obscure 
yellow, the remainder passing into brown; flagellar segments cylindrical, with 
verticils that are subequal to the segments. Front yellow; vertex brown, with a 
narrow, darker brown, median line. 


Pronotum infuscated, paling to yellow on sides. Mesonotal praescutum 
reddish brown, the usual stripes not or scarcely differentiated from the inter- 
spaces; 1 conspicuous, dark brown median vitta that almost reaches the suture 
behind; humeral region of praescutum a little brightened; posterior sclerites 
of notum light brown, the parascutella and sides of mediotergite paling to 
yellow. Pleura and pleurotergite uniformly yellow, unpatterned. Halteres 
weakly darkened throughout. Legs with the coxae and trochanters pale yellow; 
femora and tibiae obscure brownish yellow, the tips narrowly darkened; tarsi 
brownish yellow. Wings (Fig. 1) slightly wider than in dorsalis, with a pale 
brown tinge, the oval stigma a little darker than the ground, less conspicuous 
than in dorsalis; restricted whitish obliterative areas before stigma and across 
hase of cell 1st M.; prearcular and costal regions a trifle more yellow than the 
remainder of ground; veins pale brown. Venation: Section of vein R, within 
the stigma (between the free tip of Sc. and R.») elongate, fully one-half as 
long as vein Sc»,R, in dorsalis shorter, approximately one-third this length; 
cell M, narrowly sessile; cell 1st M. elongate, nearly equal in length to M,; 
cell 2nd A sightly wider than in dorsalis. 


Abdomen of female type badly discolored by included egg-masses; seg- 
ments obscure yellow or brownish yellow, variegated with darker, the incisures 


chiefly pale. 


Holotype, 2, Smokemont, Great Smokies, North Carolina, altitude 2,200 
t., June 30, 1940 (C. P. Alexander). 


Although only a single female specimen is available, I feel that the present 
fly represents a valid species. Its nearest ally is Dolichopeza (Oropeza) dorsalis 
(Johnson) which differs in slight but evident differences in coloration, notably 
the pattern of the praescutum and the darker stigmal area. The venational 
feature of a sessile cell M, is unique in the subgenus and if it proves to be 
constant will readily distinguish the species. The conditions at Smokemont 
where the type was taken have been discussed in some detail in the introduc- 
tion. This specimen was taken by sweeping the sparse vegetation in a small 
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accessoty swampy patch just off the main stream beneath the shade of a tulip 
tree, where numerous Rumex plants were growing. Associated Tipulidae in- 
cluded Limonia (Geranomyia) diversa (Osten Sacken), Pseudolimnophila 
contempta (Osten Sacken), Limnophila (Elaeophila) silstitialis Alexander, 
and Gonomyia (Lipophleps) manca (Osten Sacken). 

Dolichopeza (Oropeza) subalbipes (Johnson, 1909). — Mitchell, trail on 
the slopes, 3,400 ft., June 7, 1940; Highlands, Van Hook Glade, 3,800 ft., 
June 11, 1940; Smokies, above Smokemont, 2,500-3,000 ft., June 20, 1940. 


Dolichopeza (Oropeza) subvenosa Alexander, 1940. — Mitchell, Bald 
Knob Ranger Station, 5,200 ft., June 22, 1939 (part of type material); trail 
up slopes of Mitchell, 4,000 ft., June 7, 1940; Highlands, Van Hook Glade, 
3,800 ft., June 11, 1940, Ravenels woods, 4,400 ft., June 15, 1940; Smokies, 
Newfound Gap, 5,000 ft., June 17, 1940, Andrews Bald, 5,700 ft., June 11, 
1939 (W. H. Harrison). 

Dolichopeza (Oropeza) .tridenticulata Alexander, 1931. — Linville Falls, 
3,200 ft., June 21, 1939; Highlands, Van Hook Glade, 3,800 ft., June 15, 
1940, common under low earthen banks along road. 

Dolichopeza (Oropeza) walleyi (Alexander, 1931). — Mitchell, Bald 
Knob Ranger Station, 5,200 ft., June 22, 1939; Game Refuge, 3,100 ft., June 
9, 1940; Smokies, above Smokemont, 3,500 ft., June 20, 1940. 


CYLINDROTOMINAE 


Liogma nodicornis flaveola Alexander, 1919. — Linville Falls, near spring, 
3,250 ft., June 3, 1940; Mount Mitchell Game Refuge, 3,100 ft., June 9, 1940; 
Highlands, Van Hook Glade, 3,800 ft., June 11, 1940; Cashiers, 3,800 ft., in 
small sphagnum bog, with Kalmia angustifolia L., Sarracenia purpurea L., 
Arethusa bulbosa L., and numerous other bog plants, June 12, 1940; Conestee 
Falls, June 12, 1940; Nantahala Gorge, June 8, 1939; Smokies, Forney Ridge 
trail, 6,000-6 300 ft., June 18, 1940. 


LIMONIINAE 
LIMONIINI 

Antocha (Antocha) biarmata Alexander. 1940. Smokemont, 2,200 ft., 
June 20, 1940. 

Antocha (Antocha) opalizans Osten Sacken, 1859. Trans-mountain 
road above Smokemont, 3,500 ft., in hemlock forests, along mountain stream, 
June 25, 1940. 

Dicranoptycha sobrina Osten Sacken, 1859. Smokemont, 2,200 ft., June 
20-30, 1940. 

Limonia (Limonia) apicata subapicata Alexander, 1931. The types of 
this fly were from northern Florida, collected by Rogers. One female of what 
seems unquestionably to be the same, Smokemont, Great Smokies, 2,200 ft., 
June 30, 1940. This is the most northern subspecies of one of the most widely 
distributed American Tipulidae; typical apicata Alexander, 1914, with a wide 
range over continental Tropical America; race dominicensis Alexander, 1939, 
Lesser Antilles; race napoensis Alexander, 1921, Peru. 
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Limonia (Limonia) fusca Meigen, 1804 (pubipennis Osten Sacken, 1859). 
-— Blowing Rock, June 2, 1940; Grandfather Mt., 4,000 ft., June 2, 1940; 
Linville Falls, 3,200 ft., June 21, 1939; Mitchell, Bald Knob Ranger Station, 
5,200 ft., June 6, 1940; Game Refuge, 3,200 ft., June 4, 1940; Van Hook 
Glade, Highlands, 3,800 ft., June 11, 1940; Cedar Mt., 3,000 ft., June 12, 
1940; Smokies, above Smokemont, 3,500 ft., June 20, 1940 


Limonia (Limonia) globithorax (Osten Sacken, 1869). — Blowing Rock, 
Glen Burney Falls, June 2, 1940; Mitchell, Camp Alice, 6,050-6 600 ft., June 
8, 1940; Highlands, Van Hook Glade, 3,800 ft., June 11, 1940; Smokies, 
Forney Ridge to Andrews Bald, 5,800-6,300 ft., June 18, 1940. 


Limonia (Limonia) indigena (Osten Sacken, 1859). — Blowing Rock, 
June 2, 1940; Linville Falls, 3,300 ft., June 3, 1940, June 21, 1939; Highlands, 
Van Hook Glade, 3,800 ft., June 13-14, 1940; Smokies, Forney Ridge to 
Andrews Bald, 5,800-6,300 ft., June 18, 1940. 


Limonia (Limonia) rara (Osten Sacken, 1869). — Smokies, Smokemont, 
2,000 ft., August 19, 1937, in pentstock at Mingus Mill (Murray W. 
George); Raleigh, emerged in laboratory of North Carolina State College 
from rotten wood picked up from banks of Neuse River, a few miles east of 
city; adults appeared February 2, 1939, and thereafter (B. B. Fulton). 


Limonia (Limonia) simulans (Walker, 1848). — Blowing Rock, at foot 
of Glen Burney Falls, June 2, 1940; Linville Falls, 3,200 ft., June 3, 1940; 
Mitchell, Game Refuge, 3,200 ft., June 5, 1940, Camp Alice, 6,000 6,500 ft., 
June 7-8, 1940; Conestee Falls, June 12, 1940; Smokies, Forney Ridge trail, 
in dark and wet rock crevices along streams, 6,000 ft., June 18, 1940. 

Limonia (Limonia) triocellata (Osten Sacken, 1859). — Highlands, Van 
Hook Glade, 3,800 ft., June 11, 1940. 

Limonia (Discobola) annulata (Linnaeus, 1758 (argus Say, 1824). - 
Black Mountains (Beutenmuller), Dietz Collection; Mitchell, Bald Knob 
Rangers Station, 5,200 ft., June 22, 1939, in red spruce forest. 


Limonia (Dicranomyia) divisa Alexander, 1929 (diversa Osten Sacken, 
1859). — Low Gap, July 9, 1940; Blowing Rock, June 2, 1940; Grandfather 
Mt., 4,000 ft., June 2, 1940; Smokies, Andrews Bald bog, 5,700 ft., June 11, 
1939, associated with Ulomorpha rogersella Alexander. 

Limonia (Dicranomyia) gladiator (Osten Sacken, 1859). Cedar Mt., 
August 24, 1932 (H. K. Townes ). 

Limonia (Dicranomyia) humidicola (Osten Sacken, 1859) (badia Walker, 
1848, erroneous records). — Mitchell, Game Refuge, 3,250 ft., June 22, 1939; 
Nantahala Gorge, June 8, 1939 (W. H. Harrison). 

Limonia (Dicranomyia) liberta (Osten Sacken, 1859). Cedar Mt., 
3,000 ft., June 12, 1940; Smokies, Kephart Prong, above Smokemont, 3,200 
{t., June 20, 1940; Andrews Bald trail, 5,600 ft., June 29, 1940. 

Limonia (Dicranomyia) morioides (Osten Sacken, 1860). Blowing 
Rock, June 2, 1940; Linville Falls, 3,200 ft., June 3, 1940; Mitchell, Game 
Refuge, 3,200 ft., June 4, 1940. 
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Limonia (Dicranomyia) pudicoides Alexander, 1929. — Linville Falls, 
3,200 ft., June 21, 1939; Mitchell along trail, 5,000 ft., June 7, 1940, Game 
Refuge, 3,250 ft., June 22, 1939; Conestee Falls, June 12, 1940. 

Limonia (Dicranomyia) stulta (Osten Sacken, 1859) (monticola Alexan- 
der, 1911). — Linville Falls, 3,200 ft., June 21, 1939, July 9, 1940; Mitchell, 
Game Refuge, 3,100 ft., June 22, 1939, June 9, 1940; Mitchell, trail, 3,500- 
4,400 ft., June 7, 1940, some with thoracic notum almost unpatterned but 
evidently conspecific; Highlands, Bridal Veil Falls, 3,800 ft., June 12, 1940, 
Cliffside Lake, 4,000 ft., June 11, 1940; Conestee Falls, June 12, 1940; 
Smokies, above Smokemont, 2,200-3,500 ft., June 20, 1940. 

Limonia (Dicranomyia) uliginosa Alexander, 1929. — Smokies, Andrews 
Bald bog, 5,750-5,800 ft., June 11, 1939, June 18, 1940. 


Limonia (Geranomyia) canadensis (Westwood, 1835). — Southern Pines, 
April 5, 1910 (A. H. Manee). 

Limonia (Geranomyia) diversa (Osten Sacken, 1859). — Conestee Falls, 
June 12, 1940; Nantahala Gorge, June 8, 1939; Smokies, Smokemont, 2,200 
ft., June 20, 1940. 

Limonia (Geranomyia) rostrata (Say, 1823). — Highlands, Van Hook 
Glade, 3,800 ft., June 11, 1940; Smokies, Andrews Bald bog, 5,860 ft., June 
11. 1940, common. 

Limonia (Rhipidia) maculata (Meigen, 1818). — Blowing Rock, 3,500- 
4,000 ft., September 9, 1908 (Z. P. Metcalf); Black Mountains, June 15, 
1912 (Beutenmuller ). 


PEDICIINI 
Pedicia (Tricyphona) auripennis (Osten Sacken, 1859) and subspecies. — 
A study of numerous specimens of this usually rare species from all parts of 
its known range (Gaspé Peninsula, eastern Quebec, southward to the high 
mountains of North Carolina and Tennessee) makes it advisable to define 
three new races, based on the structure of the male hypopygia. 


P. (T.) auripennis auripennis (Osten Sacken, 1859). — Male hypopygium 
with the dististyle (Fig. 10 C, od) having its outer end most like breviclava 
subsp. n., the lateral lobe conspicuously longer, exceeding the transverse diam- 
eter of style, provided with unusually coarse setae from conspicuous punctures. 
(Northeastern United States: New England and New York; type-locality, 
Massachusetts) . 


P. (T.) auripennis breviclava subsp. nov. Dististyle (Fig. 10 D, 
vd) with outer end shortly but conspicuously narrowed into a cylindrical lobe: 
lateral lobe pale, unusually short, its length only about two-thirds the trans- 
verse diameter of style at point of insertion, its width across head about one- 
half the length. Holotype, o', Matapedia, Gaspé, Quebec, June 21, 1929 (C. 
P. Alexander). Paratopotypes,2 


P. (T.) auripennis attenuata subsp. nov. — Dististyle (Fig. 10 B, od) 
with outer end very long and attenuated, with conspicuous blackened spines: 
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at near midlength of style further provided with a small secondary lobule, 
this provided with four or five blackened spines; lateral lobe dark-colored, 
clavate, the head conspicuous. Holotype, 3, Blowing Rock, North Carolina, 
Glen Park, near Glen Mary Falls, altitude about 3,500 ft., June 2, 1940 (C. P. 
Alexander). 


P. (T.) auripennis nephophila subsp. nov. — Dististyle (Fig. 10 A, 
od) with outer end only slightly produced; lateral lobe dark colored, clavate, 
its length exceeding three times its greatest width. Holotype, ¢ , Forney Ridge, 
Smokies, North Carolina, 6,000 ft., June 19, 1940 (C. P. Alexander). Alloto- 
potype, 2, June 18, 1940. Paratopotypes, several f 9, June 18-19, 1940; 
paratypes, & 3, Huff Spring, Mount Leconte, Tennessee, 6,400 ft., June 13, 
1939 (C. P. Alexander). 


Pedicia (Tricyphona) calcar (Osten Sacken, 1859). — Grandfather Mt., 
4,000 ft., June 2, 1940; Linville Falls, 3,200 ft., June 3, 1940; Smokies, Forney 
Ridge to Andrews Bald, 5,800-6,000 ft., June 11, 1939, June 18, 1940. 


Pedicia (Tricyphona) gigantea Alexander 1940. 
1940. Pedicia (Tricyphona) gigantea Alexander, Ent. News 51:99-100. 


This notable crane-fly was described from a single specimen taken in the 


Il 


Figs. 8, 9. Pedicia (Tricyphona) gigantea Alexander; venation. Fig. 10. Pedicia 
(Tricyphona) auripennis subspecies; male hypopygia. A. P.(T.) auripennis nephrophila 
subsp.n.; dististyle. B. P.(T.) auripennis attenuata subsp.n.; dististyle. C. P.(T.) 
auripennis auripennis Osten Sacken; dististyle. D. P.(T.) auripennis breviclava subsp. 
n.; dististyle. Fig. 11. Pedicia (Tricyphona) gigantea Alexander; male hypopygium. 
(Symbols: a, aedeagus; b, basistyle; d, dististyle; i, interbase; t, 9th tergite.) 
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black Mountains, Buncombe Co., North Carolina, May 23, 1912, by William 
Beutenmuller; type in the Dietz Collection, Academy of Natural Sciences, 
Philadelphia. 

In June 1940, I captured four further specimens and the following supple- 
mentary descriptive notes are given. 


3. Length, about 20-26 mm.; wing, 19.5-23 mm. 

Antennae small, 16-segmented; basal flagellar segments crowded, the outer 
cnes more elongate; longest verticils un silaterally arranged, fully twice as long 
as the segments. Praescutal stripes more or less pruinose to appear brownish 
gray, especially the lateral pair. Venstions (Figs. 8, 9): Rs strongly to very 
strongly angulated at origin, in cases short-spurred at point of angulation; 
r-m at or shortly before the fork of Rs; Ro.3.4 variable in length, from short 
to about one-half as long as r-m; cell Ist Mz elongate; cell M, very short- 
petiolate to long-petiolate, in the latter case the petiole exceeding m in length. 
A single wing of one specimen shows an adventitious crossvein in cell 2nd M. 
just distad of m and parallel with it. 

Abdomen with tergites two to six bright yellow on the narrow basal ring, 
the lateral margins gray the bright pattern more or less hour-glass shaped by 
darkened lateral encroachments; posterior ring of these segments blackened 
medially, light gray on sides, the extreme edge buffy; sternites two to six some- 
what similarly patterned but the bright yellow basal rings not constricted, 
merely with gray lateral margins; outer segments and hypopygium heavily gray 
pruinose. Male hypopygium (Fig. 11) with the median region of tergite 9t, 
convexly round-d, subtended on either side by low shoulders. Interbases, i, 
appearing as short curved blades. Aedeagus, a, small, the still shorter gonapo- 
physes with their tips obtuse, microscopically crenulated. Basistyle, 6, black, 
produced into a strong flattened cultriform blade, near apex provided with 
three or four short black spinous points and additional normal setae. Disti- 
style, d, small and simple, obtuse at apex, the surface provided with several 
small black spinous points, with additional more slender setae, the basal ones 
long and conspicuous. 


The four specimens were taken at Grandfather Mountain, altiutde 4,000 
ft., June 2, 1940; Linville Falls, 3,200 ft., June 3, 1940; and at Andrews Bald, 
5.750 ft., June 18, 1940, all in North Carolina. 

The Andrews Bald specimen was found in a dense thicket of Rhododendron 
catawbiense Michx. and Leucothoe Catesbaei (Walt.) Gray, with sparse 
forest cover of red spruce and Frasers fir. This is in the Canadian zone but 
definitely higher than the conditions at Linville Falls and Grandfather Mt., 
in both of which the principal forest tree was northern hemlock and the chief 
undershrub was Rhododendron maximum L., conditions that indicated very 
low Canadian or high Transitional zones. The single specimen on Grandfather 
Mt. was swept from abundant rich herbage of Diphylleia, Hydrophyllum, 
Laportea and others. 

Pedicia (Tricyphona) inconstans inconstans (Osten Sacken, 1859). 
Low Gap, June 1, 1940; Blowing Rock, June 2, 1940, Mitchell, Game Refuge, 
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3,200 ft., June 4, 1940; Highlands, Van Hook Glade, 3,800 ft., June 11, 1940; 
Nantahala Gorge, June 8, 1939; Smokemont, 2,200 ft., June 20, 1940. 


Pedicia (Tricyphona) inconstans calcaroides Alexander, 1940. — Grand- 
father Mt., 4,000 ft., June 21, 1940; Mitchell, Camp Alice, 6,000 ft., June 7, 
1940; Bald Knob Ranger Station, 5,200 ft., June 22, 1939; Smokies, Forney 
Ridge trail to Andrews Bald, 5,800-6,200 ft., June 11, 1939 (part of type 
material), June 18, 1940. 


Pedicia (Tricyphona) vernalis catawba Alexander, 1940. — Blowing Rock, 
June 2, 1940; Linville Falls, 3,200 ft., June 21, 1939, June 3, 1940; Mitchell, 
Game Refuge, 3,200 ft., June 4, 1940; Camp Alice, 6,000-6,200 ft., June 6-7, 
1940, some of the specimens with wing pattern so reduced as to be virtually 
unmarked; Smokies, Andrews Bald bog, 5,700 ft., June 11, 1939 (part of 


type material). 


Dicranota (Eudicranota) catawbiensis Alexander, 1940. — Smokies, Forney 
Ridge trail, 5,800-6,300 ft., June 17, 1940 (part of type material). 


Dicranota (Eudicranota) yonahlossee Alexander, 1941. — Linville Falls, 
3,200 ft., June 21, 1939, a single male; June 3, 1940, 30 males and females. 
This very interesting crane-fly is quite distinct from the preceding species. It 
is known only from a small accessory ravine immediately below the great basin 
of the lower falls. In 1940 numerous males and much fewer femaes were found 
flying and fluttering about over saturated beds of mosses, including both 
Sphagnum and Polytrichum. They were so intent in their movements that 
they could most readily be picked up by hand. Associated with Tipula (Yama- 
totipula) nephophila Alexander. 


Dicranota (Amalopina) flaveola (Osten Sacken, 1869). — Blowing Rock, 
lune 2, 1940; Grandfather Mt., 4,000 ft., June 2, 1940; Linville Falls, June 2, 
1940. 

Dicranota (Rhaphidolabis) persimilis (Alexander, 1920). — Grandfather 
Mt., 4,000 ft., June 2, 1940; Mitche!l, Bald Knob Ranger, 5,200 ft., June 22, 
1939; Nantahala Gorge, June 8, 1939. 

Dicranota (Rhaphidolabis) rubescens (Alexander, 1916). Mitchell, 
Game Refuge, 3.200 ft., June 22, 1939; Bald Knob Ranger Station, 5,200 ft., 
June 22, 1939. 

Dicranota (Plectromyia) confusa (Alexander, 1924). Mitchell, Bald 
Knob Ranger Station, 5,200 ft., June 6, 1940; Camp Alice Creek, 6,000-6,200 
tt., June 7, 1940; Smokies, Forney Ridge, 6,000-6,200 ft., June 6, 1939, June 
18, 1940. 

HEXATOMINI 


Oxydiscus (Oxydiscus) minutus (Alexander, 1911). Grandfather Mt., 
4,000 ft., June 2, 1940. 


Oxydiscus (Oxydiscus) pleuralis (Dietz, 1921). Linville Falls, 3,100 
ft., June 21, 1939, July 9, 1940; Mitchell, Game Refuge, 3,250 ft., June 22, 
1939; Smokemont, 2,200 ft., June 30, 1940. 


Epiphragma (Epiphragma) fascipennis (Say, 1823). Blowing Rock, 
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June 2, 1940; Grandfather Mt., 4,000 ft., June 2, 1940; Black Mountains, 
May 1906, June 10, 1912 (Beutenmuller); Mitchell, Garne Refuge, 3,200 ft., 
June 4, 1940, high slopes, 6,100-6,300 ft., June 8, 1940; Highlands, Van Hook 
Glade, 3,800 ft., June 11, 1940, Ravenels woods, 4,400 ft., June 15, 1940; 
Smokies, Forney Ridge trail, 5,800-6,000 ft., June 11, 1939. 

Epiphragma (Epiphragma) solatrix (Osten Sacken, 1859). — Biack 
Mountains, June 16-23, 1912 (Beutenmuller); Smokemont, 2,200 ft., June 20- 
30. 1940. 

Prolimnophila areolata (Osten Sacken, 1859). — Blowing Rock, June 2, 
1940; Linville Falls, 3,200 ft., June 3, July 8, 1940; Black Mountains, May 
29, 1912 (Beutenmuller); Mitchell, Game Refuge, 3,200 ft., June 22, 1939, 
June 4, 1940; Mitchell, slopes, 4,000-5,000 ft., June 7, 1940; Highlands, 
Ravenels woods, 4,400 ft., June 15, 1940; Smokies, Newfound Gap, 5,000 it., 
June 17, 1940; Forney Ridge trail, 6,000 ft., June 11, 1939. 

Pseudolimnophila contemta (Osten Sacken, 1869). — Mitchell, Game 
Refuge, 3,200 ft., June 4, 1940; Highlands, along Cullasaje River, 3,750 tt.. 
June 12-14, 1940; Cedar Mt., May 31, 1931 (Townes); Smokemont, 2,200 
ft., June 20-30, 1940. 

Pseudolimnophila luteipennis (Osten Sacken, 1859). — Black Mountains, 
May 1906, July 5, 1912 (Beutenmuller). 

Pseudolimnophila noveboracensis (Alexander, 1911). — Black Mountains, 
May 21, 1912 (Beutenmuller). 

Austrolimnophila toxoneura (Osten Sacken, 1859). — Mitchell, Game 
Refuge, 3,200 ft., June 22, 1939, June 4, 1940; Highlands, Ravenels woods, 
4.400 ft., June 15, 1940; Cashiers, bog, June 12, 1940; Conestee Falls, June 
12, 1940; Smokies, Newfound Gap, 5,000 ft., June 17, 1940; Forney Ridge 
trail, 5,800-6,000 ft., June 11, 1939. 

Dactylolabis cubitalis (Osten Sacken, 1869). — Black Mountains, May 1- 
29, 1912 (Beutenmuller ). 

Dactylolabis hudsonica Alexander. 1931. Blowing Rock, June 2, 1940; 

Linville Falls, 3,200 ft., June 3, 1940, on cliff faces; Mitchell, Bald Knob 
Ranger Station, 5,200 ft., in forest of red spruce, resting on their trunks; 
Highlands, Van Hook Glade, 3,800 ft., June 12, 1940; Smokies, Newfound 
Gap, 5,000 ft., June 17, 1940; Forney Ridge, 6,000 ft., June 11, 1939, June 
18, 1940. 
Dactylolabis montana (Osten Sacken, 1859). Linville Falls, 3,300 ft., June 
3, 1940; Mitchell, on low cliffs, 5,800-5,900 ft., June 67, 1940, associated with 
next species; Highlands, Cliffside Lake, 4,000 ft. June 11, 1940; Smokies, 
Newfound Gap, 5,000 ft., on cliff faces, June 17, 1940. 

Dactylolabis pemetica Alexander, 1936. Formerly known only from 
Maine, New Hampshire and New York. Mount Mitchell, near Camp Alice, 
5.800-5,900 ft., June 6-7, 1940. This noteworthy discovery is of particular 
interest since further notes on the habits of this uncommon fly were made. 
The adults were noted running over low, nearly horizontal wet rocks and 
exposures, the males very active, walking slowly and erratically, with both 
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forward and lateral motions. They are awkward yet are difficult to capture by 
hand and are most readily taken by careful sweeping with a net. A few teneral 
individuals were found but no cast pupal skins or immature stages could be 
noted. The teneral individuals had apparently emerged from small patches of 
mosses of the genus Andreaea (Ehth.) Hedw., growing on the rock surfaces 
which here were tilted at about a 40 degree angle. During dry spells these moss 
patches must bake out very dry to virtually desiccated except on their very 
lowest portions next to the rock surface and it is difficult to see how the larvae 
can exist in such a habitat. It should be noted that the flies were here associated 
with Dactylolabis montana as has been the case in all three previous discoveries 
(Mount Desert Island, Me.; Huntington Ravine, Mount Washington, N. H.; 
near Mount Darcy, Adirondacks, N. Y.). It may be re-affirmed that the 
present fly is one of the most remarkable in the entire family, having a wing 
venation that is so different in the two sexes that it is almost impossible to 
homologize the wing veins. 

Limnophila (Lasiomastix) macrocera (Say, 1823). — Mitchell, Game 
Refuge, 3,200 ft., June 5, 1940; Highlands, Van Hook Glade, 3,800 ft., June 
11, 1940; Smokies, Andrews Bald bog, 5,750-5,800 ft., June 11, 1939, June 
15. 1940. 

Limnophila (Lasiomastix) tenuicornis Osten Sacken, 1869. — Blowing 
Rock, June 2, 1940; Linville Falls, 3,200 ft., June 3, 1940; Mitchell, Game 
Retuge, 3,200 ft., June 4, 1940. 

Limnophila (Elaeophila) aprilma Osten. Sacken, 1859. — Black Moun- 
tains, March 21, 1906, July 13, 1912 (Beutenmuller); Mitchell, Game Refuge, 
3,200 ft., June 4, 1940, very common along Neals Creek, flying in the evening. 

Limnophila (Elaeophila) johnsoni Alexander, 1914. — Grandfather Mt., 
4,000 ft., June 2, 1940; Linville Falls, 3,200 ft., June 3, 1940; Mitchell, Game 
Refuge, 3,200 ft., June 4, 1940; Smokies, Trans-mountain road above Smoke- 
mont, along small mountain stream, associated with Limnophila (Triche- 
phelia) seticullula, June 20, 1940. In all of the above cases the species was 
found only in the zone of northern hemlock. 

Limnophila (Elaeophila) solstitialis Alexander, 1926. Cullowhee, July 
1889 (Thaxter); Mitchell, Game Refuge, 3,200 ft., June 22, 1939; Smokies, 
Smokemont, 2,200 ft., June 30, 1940. 

Limnophila (Trichephelia) seticellula Alexander, 1938. Cedar Mt., 
3,000 ft., swept from rank herbage along a small stream, June 12, 1940; 
Smokies, Smokemont, 2,200 ft., June 30, 1940; trans-mountain road above 
Smokemont, 3,500 ft., June 20, 1940, along small mountain stream, numerous. 

Limnophila (Dicranophragma) fuscovaria Osten Sacken, 1859. Black 
Mountains, June 13-August 1, 1912 (Beutenmuller); Dugger Creek above 
Linville Falls, 3,300 ft., swept from beds of Zanthorhiza apiifolia L. ’Her.; 
Smokemont, 2,200 ft., June 20-30, 1940. 

Limnophila (Dicranophragma) angustula Alexander, 1929. Smokies, 
Trans-mountain road above Smokemont, 3,500 ft., June 30, 1940. 


Limnophila (Eutonia) alleni Johnson, 1909. Mountains of western 
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by North Carolina, without further data, collected by H. K. Morrison. This is a 
od female specimen in the Cornell Collection (Lot. No. 35), showing a strong 
a adventitious crossvein in cell R; of both wings, uniting the distal section of 
d vein R; with vein M,. Cedar Mt., Transylvania Co., June 9, 1931 (Townes). 
ces Limnophila (Eutonia) marchandi Alexander, 1916. — Charlotte, April 13, 
OSS 1922 (Brimley). 

ery Limnophila (Prionolabis ) munda Osten Sacken, 1869. — Black Mountains, 
yae May 4, 1912 (Beutenmuller); Smokies, Trans-mountain road above Smoke- 
red mont, 3,500 ft., June 20, 1940; Forney Ridge trail, 6,000 ft., June 29, 1940. 
‘ies Limnophila (Prionolabis) mundoides Alexander, 1916. — Highlands, Van 
g 0 Hook Glade, near small mountain streams beneath covers of rhododendron 


and mountain laurel, June 11-14, 1940. 


Limnophila (Prionolabis) politissima sp. nov. — General coloration 
gtay, ptaescutum with three polished black stripes, the scutal lobes similarly 
polished black; halteres yellow; fore femora black, the basal third yellow; 
posterior femora yellow with about the distal fifth or sixth blackened; wings 
fully developed i in both sexes, yellowish, stigma oval; a very heavy brown seam 


3s 


ine along vein Cu involving parts of cells on either side of vein; male hypopy gium 
i with the outer dististyle dilated into a flattened blade, toothed; inner style 
ng with the apical teeth of the stouter arm appressed to subobsolete. 
me 
j 3. Length, about 7.5-8.5 mm.; wing, 8.5-10 mm. 
1n- i 2. Length, about 8 mm.; wing, 7.5-8 mm. 
8 Rostrum black, sparsely pruinose; palpi black. Antennae with the scape 
ng. 
8 and pedicel brownish black; flagellum dark brown to brownish black; flagellar 
It., segments oval, the outer ones much smaller. Head dull gray, opaque. 
me 
a Pronotum dull gray, opaque. Mesonotal praescutum with the interspaces 
gtay, the three stripes polished black, contrasting conspicuously with the 
gray pes p g 
ah ground; posterior interspaces with long yellow setae; scutal lobes polished 


black, the median area and the scutellum dull black; Postnotum opaque black 
Pleura black, pruinose. Halteres yellow. Legs with the coxae and trochanters 
uly black, the former pruinose; fore femora chiefly black, the basal third yellow: 
— posterior femora with the distal fifth or sixth blackened, the middle femora 
about intermediate in extent between the fore and hind pairs; tibiae dark brown, 


At., the tips blackened; tarsi black. Wings (Fig. 12) yellow, the prearcular and 
40; costal fields clearer yellow; stigma oval, brown; rather restricted pale brown 
ove seams along cord and outer end of cell Ist My; a broad and very conspicuous 
US. brown seam aong vein Cu, involving adjoining portions of cells M, My, ond 
ack Cu; veins brown, yellow in the flavous portions, especially at wing base. Wings 
ove telatively narrow. Venation: Ry,3,4 a little longer than basal section of R5; 
er.; m-cu close to midlength of cell Ist Mo. 


Abdomen, incuding hypopygium, black, the surface subnitidous. Male 
ies, hvpopygium (Fig. 15) with the U-shaped notch of caudal border of tergite, 
9, conspicuous, the sublateral lobes obtusely rounded at ups. Outer dististvle, 
od, with the outer blade broadly dilated at base, the teeth tending to become 
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obtuse. Inner style, id, bifid, the apical teeth of stouter arm appressed to sub- 
obsolete, as in walleyi. 


Holotype, 3, Highlands, North Carolina, 3,800 ft., June 15, 1940 (C. P. 
Alexander). Allotype, 2, above Smokemont on trans-mountain road across 
Smokies, 3,500 ft., June 25, 1940. Paratopotypes, 5 3& oh, 3,800-4,400 ft., 
June 15, 1940; paratypes, fo, Brushy Mt. trail, Tennessee, 3,500 ft., June 
15, 1939 (C. P. Alexander); 3, Leconte, Alum Cave trail, 5,000 ft., June 
12, 1939; 1 2, with the allotype. 


In the discussion of Limnophila (Prionolabis) walleyi Alexander as it 
occurred in the Great Smoky Mountains (Amer. Midl. Nat. 24:632; 1940), 
it was indicated that confusion still existed in this particular section of the 
subgenus. The present species and the one next described as L. (P.) rudimentis 
sD. Nov., are now separated from this particular complex of forms. The species 
of the subgenus belonging to rufibasis group that have the male hypopygium 
with the outer dististyle conspicuously pectinate and the inner style bilobed 
may be separated by the following key: 


Fig. 12. Limnophila (Prionolabis) politissima sp.n.; venation. Fig. 13. Limnophila 
(Prionolabis) rudimentis sp.n.; venation 2. 14. Limnophila (Prionolabis) rudimentis 
sp.n.; venation %. 15. Limnophila (Prionolabis) politissima sp.n.; male hypopygium. 
16. Limnophila (Prionolabis) rudimentis sp.n.; male hypopygium. (Symbols: 6, basi- 
style; g, gonapophysis; id, inner dististyle; od, outer dististyle; t, 9th tergite.) 
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. Wings of male broad, unpatterned except for the small brown stigma; wings of 


Wings fully- developed in both sexes, relatively narrow; restricted brown seams 
along cord and, except in some specimens of walleyi, with a broad dark seam 


2. Mesonotal praescutum opaque gray, with three black, highly polished stripes, 
including a broad median one, the scutal lobes similarly polished black. ........... 


Central region oif mesonotal praescutum and the scutum opaque, in cases the sub- 
lateral portions of praescutum polished or subnitidous, ...............--.-.-----+---0+e+-0-00----++ 3 


3. No conspicuous darkened seam along vein Cu; all femora with tips narrowly 
blackened; male hypopygium with the teeth at apex of stouter lobe of inner 


A conspicuous dark seam along vein Cu; fore femora more extensively blackened 
at tips than the middle and hind pair; male hypopygium with teeth at apex of 
the stouter lobe of inner dististyle coarse and erect (rufibasis and subspecies). 


4. Blackened tips of femora narrow, including the distal third or less; tibiae obscure 
yellow or brownish yellow, the tips darkened. _........ rufibasis rufibasis Osten Sacken 


Blackened tips of femora very broad, especially on fore legs where about the 
distal two-thirds is included; tibiae black or brownish black. -.....................--.-.- 
rufibasis sedula subsp. nov. 


The polished black thoracic stripes of the present fly give it a superficial 
resemblance to species of the munda group, as L. (P.) munda Osten Sacken 
and L. (P.) mundoides Alexander. The nature or cause of the polished black 
praescutal stripes or the entirely polished mesonotum in certain of the species 
is still not entirely understood. That it represents a normal and not an abraded 
condition seems certain, since in politissima the condition is found in teneral 
individuals and furthermore the bloom or prunosity of the praescutal inter- 
spaces is never disturbed, as would be the case if the notum were accidentally 
denuded. 

Limnophila (Prionolabis) rudimentis sp. nov. — General coloration of 
thoracic noturn black, heavily dusted with yellowish gray to give an opaque 
appearance; wings of male full-sized, broad, unpatterned except for the small 
stigma; wings of female rudimentary, with distorted venation; male hypopygium 
with ninth tergite produced into conspicuous submedian lobes on either side of 
a shallow median notch; inner dististyle bifid; ovipositor with tips of cerci trun- 
cated and narrowly blackened. 


3. Length, about 6.5-8 mm.; wing, 7-10 mm. 

2. Length, about 7 mm.; wing, 4 mm. 

Male.—Rostrum black, sparsely pruinose; palpi black. Antennae relatively 
short, black throughout, 16-segmented; flagellar segments oval, the outer s¢g- 
ments becoming more elongate to subcylindrical; verticils conspicuous, the 
longest ones unilaterally distributed. Head black, sparsely grayish yellow 
pruinose. 

Pronotum and mesonotum black, heavily dusted with yellowish gray, che 
surface entirely opaque and without distinct praescutal stripes, the interspaces 
indicated only by sparse yellow setae. Pleura black, sparsely pruinose. Halteres 
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yellow. Legs with the coxae brown, sparsely pruinose; trochanters obscure 
yellow; femora obscure yellow to brownish yellow, the tips rather narrowly 
blackened, the amount subequal on all legs; tibiae brown, the tips blackened; 
tarsi black; legs slender, with conspicuous appressed setae. Wings (Fig. 13) 
with a pale brownish yellow tint, the prearcular field and costal border clearer 
yellow; stigma small, oval, pale brown; no evident or conspicuous darkened 
se2zms on wing, as the origin of Rs, cord or vein Cu; veins brown, yellow in 
the flavous portions, especially the wing-base. Wings relatively broad. Vena- 
tion: R».3.4 very variable in length, in cases cell Rs sessile but usually short- 
petiolate; cell 1st M. short-rectangular; m-cu usually not far from midlength 


of cell Ist My. 


Abdomen, including hypopygium, black, the surface sparsely pruinose. 
Male hypopygium (Fig. 16) with the caudal margin of tergite produced into 
conspicuous submedian lobes on either side of a shallow U-shaped notch. 
Outer dististyle, od, with apical blade broadly expanded. Inner dististyle, id, 
with lateral arm nearly as long as the stout axis but very slender, blackened; 
teeth of axial arm short and appressed, as in walleyi. Gonapophyses, g, slender, 
the narrowed apical portion gently curved laterad. 


Female.—Differing from the male chiefly in the subatrophied wings, which 
are not more than one-half to two-fifths the length of those of male and corre- 
spondingly narrow so the total area is only fractional to that of male. Legs 
correspondingly short and stout, the vestiture even longer and more outspread- 
ing. Wings (Fig. 14) distorted, strongly pointed at outer end, all veins found 
in the male evident but malformed; petiole cf cell M, very long, the cell 
cotrespondingly shortened; m-cu close to fork of M. Genital segment abruptly 
obscure yellow or castaneous yellow; cerci microscopically truncated and 
narrowly blackened at tips. 


Holotype, & , Forney Ridge trail, North Carolina, 6,000 ft., June 18, 1940 
(C. P. Alexander). Allotopotype, 9, pinned with type. Paratopotypes, several 
with types; paratypes, several 12, Mount Leconte, Tennessee, 
6,000-6,400 ft., June 13, 1939 (Alexander & Harrison); 1 & , Newfound Gap, 
North Carolina, 5,000 ft., June 17, 1940. 


The nearest allies among the described species are Limnophila (Prionolabis) 
politissima sp. nov. and L. (P.) walleyi Alexander, both of which have the 
structure of the male hypopygium somewhat similar. The subapterous condi- 
tion of the female of the present fly is the first case of this kind found in any 
member of the tribe Hexatomini in castern North America although several 
Japanese species of Prionolabis have females with reduced wings and such a 
discovery was not surprising. In degree, the wing reduction is about the same 
as in females of the Pediciine fly Pedicia (Nasiternella) hyperborea (Osten 
Sacken) of northern North America. A single female of this new fly was 
found on Mount Leconte in 1939 but since it was not definitely associated 
with any male it was deemed advisable to postpone discussion of the novelty 
until more female specimens were discovered as was done in 1940. The species 
was not uncommon along the trail between Forney Ridge and Andrews Bald, 
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the abundant males flying low over the herbage and evidently seeking the 
subapterous females. 


Limnophila (Prionolabis) rufibasis sedula subsp. nov. 

3. Length, about 9-12 mm.; wing, 10-13 mm. 

Q. Length, about 12-14 mm.; wing, 12-14 mm. 

Characters as in the typical form but the black of the legs very extensive, 
on the fore femora including more chan the distal two-thirds, on the middle 
and hind femora virtually the distal third; tibiae either dark brown with black- 
ened tips or uniformly black; tarsi black. Lateral and sublateral portions of 
praescutum more or less nitidous, the broad median area always opaque. 

Holotype, &, Grandfather Mt., North Carolina, 4,000 ft., June 2, 1940 
(C. P. Alexander). Allotopotype, 9, pinned with type. Paratypes, dQ, 
Mitchell, 5,200-6 200 ft., June 6-8, 1940; Tennessee, Leconte, Huffs Lodge, 
6,400 ft., June 13, 1939; Rainbow Trail, 5,500-6,200 ft., June 13, 1939 (W. H. 
Harrison); Greenbrier Cove, 2,500-3,500 ft., May 7, 1939, June 15, 1940 
(Cole «& Alexander); North Carolina, Clingmans Dome, 6,640 ft., June 6, 
1939; Forney Ridge trail, 6,000 ft., June 11, 1939. 

This had been earlier (Amer. Midl. Nat. 24:632; 1940) recorded as 
rufibasis Osten Sacken but since all materials show the characters described 
above and indicated in the preceding key, it seems best to provide the fly with 
a distinctive subspecific name. 

Limnophila (Prionolabis) walleyi Alexander, 1929. — Mount Mitchell, 
6.000-6,500 ft., June 8, 1940. 

Limnophila (Phylidorea) adusta Osten Sacken, 1859. — Black Mountains, 
June 15, 1912 (Beutenmuller). 


Limnophila (Phylidorea) consimilis consimilis Dietz, 1921. — Low Gap, 
altitude about 3,500 ft., July 9, 1940. 


Limnophila (Phylidorea) consimilis griseipleura subsp. nov. 

3. Length, about 7-7.5 mm.; wing, 7.5-8 mm. 

2. Length, about 7-9.5 mm.; wing, 7.5-10 mm. 

Distinguished from the other forms of consimilis chiefly by the color of 
the thorax which is blackened and heavily pruinose, without any of the polished 
reddish color of the typical subspecies. 


Antennae with flagellum obscure yellow, contrasting markedly with the dark 
brown scape and pedicel. Head clear light gray. the anterior vertex brord. 
silvery. Praescutal stripes not differentiated from the ground, the surface of 
the mesonotum entireiy opaque. Pleaura heavily gray pruinose, only the meral 
region more brightened. Halteres uniformly pale or with knobs slightly dark- 
ened. Femoral tips broadly blackened, most extensively so on fore pair, least 
so on posterior femora. Wings with the ground color pale yellow; sells C and 
Sc, together with the outer radial and medial cells, slightly more infuscated; 
no darkeried seam aong cord, outer end of cell 1st My or vein Cu. Venation: 
= strongly angulated at origin; cells 1st M. small, with m-cu at near mid- 
ength. 
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Holotype, 3, Mount Mitchell Game Refuge, North Carolina, 3,000 ft., 
June 6, 1940 (C. P. Alexander). Allotopotype, 2, 3,200 ft., June 5, 1940. 
Paratopotypes, 1 3, 1 2, 3,100 ft., June 6, 1940; paratype, 1 3, Low Gap, 
June 1, 1940. 


In the opaque gray coloration of the thoracic notum and pleura, the present 
fly differs markedly from typical consimilis and its various subspecies. The 
structure of the male hypopygium is so similar in the various forms that it 
seems advisable to consider them only as subspecies. 


Limnophila (Phylidorea) stupkai Alexander, 1940. — Smokies, Newfound 
Gap, 5,000 ft.; Clingmans Dome, 6,000 ft., June 11, 1939; Forney Ridge 
trail to Andrews Bald, 5,000-6,200 ft., June 11, 1939, June 17-18 1940. 


Limnophila (Phylidorea) subcostata (Alexander 1911). — Forney Ridge, 
6,000 6,200 ft., June 18, 1940. 

Limnophila albipes Leonard, 1913. — Linville Falls, 3,200 ft., June 21, 
1939. 

Limnophila brevifurca Osten Sacken, 1859. — Grandfather Mt., 4,000 ft.. 
June 2, 1940; Mitchell, above Toe River Gap, 5,500 ft., along springy banks 
carpeted with Houstonia serpyllifolia Michx.; above Camp Alice, 6,000-6,200 
ft., June 7, 1940; Mitchell, Forney Ridge to Andrews Baid, 5,800-6,000 ft., 
June 18, 1940. 

Limnophila cherokeensis Alexander, 1940. — Smokies, Newfound Gap, 
5,000 ft., June 17, 1940; Clingmans Dome, Silers and Forney Ridge trails, 
5,800-6,300 ft., June 618, 1939, June 18-19, 1940; one of the commonest 
crane-flies in the Great Smokies, occurring in small groups near all small latera! 
streamlets crossing the trail, very conspicuous by the white posterior tarsi. 

Limnophila globulifera Alexander, 1941. — Linville Falls, 3,200 ft., June 
21, 1939; Mount Mitchell, along trail above Camp Alice, 6,300 ft., in red 
spruce forests, June 8, 1940 (type material). 

Pilaria quadrata (Osten. Sacken, 1859). — Linville Falls, near spring, 
3,150 ft., July 9, 1940. 

Pilaria recondita (Osten Sacken, 1869). — Linville Falls, 3,300 ft., June 
3, 1940. 

Pilaria stanwoodae (Alexander, 1914). — Highlands, June 21, 1930 
(Rogers). I can see no differences between this material and the types from 
northeastern North America. 

Ulomorpha pilosella (Osten Sacken, 1859). — Linville Falls, 3,200 ft., 
june 21, 1939; Black Mountains, May 29, 1912 (Beutenmuller); Bald Knob 
Ranger Station, Mitchell, 5,200 ft., June 22, 1939; Nantahala Gorge, June 8, 
1939; Smokies, Andrews Bald bog, 5,600-5,700 ft., June 11, 1939, associated 
with next species; Smokemont, 2,200-3,200 ft., June 20-30, 1940. 

Ulomorpha rogersella Alexander, 1929. — Highlands, Ravenels woods, 
4,400 ft., June 15, 1940; Smokies, Andrews Bald, in vicinity of bog beneath 
dense thickets of Rhododendron catawbiense Michx. and Leucothoe Catesbaet 
(Walt.) Gray. 
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Shannonomyia lenta (Osten Sacken, 1859). — Black Mountains, June 6, 
1912 (Beutenmuller); Mitchell Game Refuge, 3,200 ft., June 22, 1939, June 
5-9, 1940; Cullasaje River, near Highlands, 3,750 ft., June 14, 1940; Smoke- 
mont, June 20-30, 1940. 

Hexatoma (Eriocera) albitarsis (Osten Sacken, 1869). — Linville Falls, 
3.200 ft., June 21, 1939; Black Mountains, July 3, 1912 (Beutenmuller); Bald 
Knob Ranger Station, Mitchell, 5,200 ft., June 22, 1939; Nantahala Gorge, 
June 8, 1939. Confused in collections with H. (E.) brevioricornis. 

Hexatoma (Eriocera) brachycera (Osten Sacken, 1877). — Smokies, 
Smokemont, 2,200 ft., June 30, 1940, a single male, flying very close to 
surface over a small stream. 


Hexatoma (Eriocera) brevioricornis sp. nov. 

¢. Length about 7-9 mm.; wing, 8-9 mm.; antenna, about 3.5 mm. 

2. Length, about 9-10 mm.; wing, 9-10.5 mm. 

(H. (E.) albitarsis. —.3. Length 6.5-8 mm.; wing, 7.5-8 mm.; antenna, 
about 5 mm.) 

Very similar to albitarsis, differing especially in the short antennae of the 
male sex which are usually less than one-half the length of the body. When 
compared with albitarsis, the antennae are seen to be much shorter, the total 
length of the flagellum being about equal to the basal two flagellar segments 
only in alb:tarsis. Wings somewhat mote hyaline. 

Holotype, &, Orient Springs, Hampshire Co., Massachusetts, July 29, 
1929 (C. P. Alexander). Allotype, 2 , Bools Backwater, Forest Home, Ithaca, 
N. Y., July 13, 1912 (C. P. Alexander). Paratypes, several 3 2, with the 
allotype; Needham’s Glen, Ithaca, N. Y., July 1910 (C. P. Alexander); Cin- 
cinnatus, N. Y., July 20, 1916 (C. P. Alexander); Linville Falls, North Caro- 
lina, 3,200 ft., June 21, 1939 (C. P. Alexander); Smokemont, 2,200 ft., June 
20, 1940; Myers Lodge, Cades Cove, Smokies, Tennessee, 2,200 ft., June 17. 
1939 (M. M. Alexander); 1 9, Knowlton, Quebec, July 4, 1929 (G. S. 
Walley ). 

This species was to have been described in the still unpublished “Diptera 
of Connecticut” but it seems advisable to remove the new species in that work 
and publish their diagnoses elsewhere. 

Hexatoma (Eriocera) cinera (Alexander, 1912). — Low Gap, altitude 
about 3,500 ft., June 1, 1940, along small mountain stream. 

Hexatoma (Eniocera) fuliginosa (Osten Sacken, 1859). — Smokies, 
Smokemont, 2,200 ft., June 20, 1940. 

Hexatoma (Eriocera) longicornis (Walker, 1848). — Black Mountains, 
June 1912 (Beutenmuller). 

Elephantomyia (Elephantomyia) westwoodi Osten Sacken, 1869. — Blow- 
ing Rock, June 2, 1940; Linville Falls, 3,200 ft., June 21, 1939; Black Moun- 
tains, June 14-July 1, 1912 (Beutenmuller); Nantahala Gorge, June 8, 1939. 

Atarba (Atarba) picticornis Osten Sacken, 1869. — Linville Falls, 3,200 
ft., June 21, 1939; Black Mountains, June 9, 1912 (Beutenmuller); Mitchell 
Game Refuge, 3,200 ft., June 22, 1939; Smokies, Smokemont, 2,200 ft., June 
20-30, 1940. 
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ERIOPTERINI 


Neolimnophila appalachicola sp. nov. 
1940. Neolimnophila ultima (Osten Sacken, 1859), var.; Amer. Midl. Nat. 24:636. 


3. Length, about 6-6.5 mm.; wing, 7-7.5 mm. 
Q. Length, about 6.5-7 mm.; wing, 7.5-8.5 mm. 


Compared with ultima, differing as follows: Mesonotum yellowish gray, 
the praescutum without distinct stripes or with a poorly defined median vitta, 
the lateral stripes not or scarcely differentiated against the ground. In ultima, 
the mesonotum is clear gray, the praescutum with four clearly defined brown 
stripes. Wings (Fig. 17) with a weak brownish tinge; a more or less distinct 
dark seam along vein Cu in cell M. In ultima, wings clearer, subhyaline, with- 
cut a seam along vein Cu. Macrotrichia of veins slightly longer than in ultima, 
conspicuous. Venation: Rs but little arcuated at origin, longer than Ry.3.4 or 
cell Rz; Ry beyond the fork of Ry.g.4; subequal to Ryo.3. In ultima, 
Ry.3.4 is usually much longer, subequal to or exceeding Rs and longer than 
cell R3; Ro commonly before the origin of cell R3; m-cu close to midlength of 
cell 1st My, in cases a little before or beyond this point. Male hypopygium 
(Fig. 21) with the basistyle, 6, provided with two very unequal spines, the 
small one subglabrous or with reduced setae, the longer spine with delicate 
appressed setae. Outer dististyle, od, long and slender, especially its distal 
portion, the basal three-fourths glabrous, the apex with scabrous points. 
Gonapophyses, g, extended laterad into spinous points, the surface with rela- 
tively sparse, microscopic setulae. In ultima both spines of basistyle with 
conspicuous setae, those of the major spine more evidently erect. Outer disti- 
style broad-based, with microscopic corrugations or roughenings over most of 
the outer surface, the apex more strongly arched. Setae of gonapophyses long 
and conspicuous. 

Holotype, 3, Forney Ridge, Great Smokies, North Carolina, 6,000 ft., 
June 18, 1940 (C. P. Alexander). Allotopotype, 2, pinned with type. Para- 
topotypes, 2 9 2, with the types; paratypes, 12 9 9, resting on faces of 
vertical cliffs near Newfound Gap, associated with Dactylolabis montana, 
june 17, 1940 (C. P. & M. M. Alexander); 3 2 9, Rainbow Trail, Mt. 
Leconte, Tennessee, 3,500 ft., June 13, 1939 (C. P. Alexander). 

I had tentatively determined females of this fly as representing a variety 
of ultima (Osten Sacken). In 1940, the male sex was discovered and it now 
seems evident that the fly represents a distinct species. Neolimnophila appa- 
lachicola differs from the only other described Nearctic species, ultima, as 
indicated in the description. The relative indistinctness of the praescutal stripes 
in the present fly as compared with the condition in ultima is about paralleled 
in Dactylolabis hudsonica Alexander in its relation to D. montana (Osten 
Sacken). Whether ultima will prove to be a synonym of the earlier name 
placida (Meigen) of Europe remains in question. 

Lipsothrix sylvia (Alexander, 1916). — Blowing Rock, June 2, 1940; 
Grandfather Mt., 4,000 ft., June 2, 1940; Linville Falls, 3,200 ft., June 3, 
1940; Black Mountains, May 21, 1912 (Beutenmuller); Mitchell, Game 
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Refuge, 3,200 ft., June 6, 1940; Setrock Creek, 5,000 ft., June 7, 1940; High- 
lands, Van Hook Glade, 3,800 ft., June 11-15, 1940; Nantahala Gorge, June 
8, 1939; Smokemont, 2,400 ft., June 20, 1940. 


Gnophomyia (Gnophomyia) luctuosa Osten Sacken, 1859. — Black 
Mountains, May 1906 (Beutenmuller ). 

Gonomyia (Lipophleps) manca (Osten Sacken, 1869). — Low Gap, July 
9, 1940; Linville Falls, 3,300 ft., July 8, 1940; Mitchell Game Refuge, 3,250 
ft., June 22, 1930; Smokemont, 2,200 ft., June 30, 1940. 

Gonomyia (Lipophleps) sacandaga Alexander, 1914. — Highlands, along 
Cullasaje River opposite Van Hook Glade, 3,750 ft., June 13-14, 1940. Asso- 
ciated with Gonomyia (Lipophleps) sulphurella Osten Sacken and Rhabdo- 
mastix flava (Alexander). It may be noted that conditions here were very 
similar to those along the Sacandaga River, Fulton Co., New York, where 
the types of the present fly and the Rhabdomastix were taken. On the nearby 
higher banks occur white pine, hemlock, oak, and dense thickets or hobbles of 
Rhododendron maximum L. and Leucothoe Catesbaei (Walt.) Gray. 

Gonomyia (Lipophleps) sulphurella Osten Sacken, 1859. — Highlands, 
along Cullasaje River, 3,750 ft., June 13-14, 1940, associated with the last. 
All such species were swept from very sparse herbage and low shrubs on small 
sand spits close to the water’s edge. 

Gonomyia (Gonomyia) subcinerea Osten Sacken, 1859. — Low Gap, July 
9, 1940; Linville Falls, 3,300 ft., June 3, 1940; Highlands, Cliffside Lake, 
4,000 ft., June 11, 1940; Smokemont, 2,200 ft., June 30, 1940. 

Rhabdomastix flava (Alexander, 1911). — Low Gap, July 9, 1940, small 
individuals but apparently conspecific; Mitchell Game Refuge, along Neals 
Creek, 3,200 ft., associated with the vastly abundant Molophilus auricomus 
Alexander; Highlands, along Cullasaje River, 3,750 ft., June 13-14, 1940, 
associated with Gonomyia (Lipophleps) sacandaga Alexander. 

Rhabdomastix hansoni Alexander, 1939. — Linville Falls, along Dugger 
Creek, 3,200 ft., July 8, 1940; Smokemont, 2,200 ft., June 30, 1940. 


Rhabdomastix margarita Alexander, 1940. — Linville Falls, 3,200 ft., 
June 21, 1939 (M. M. Alexander); part of type material. 
Ormosia (Ormosia) adirondacensis Alexander, 1919. — Blowing Rock, 


June 2, 1940; Linville Falls, 3,300 ft., June 21, 1939, June 3, 1940; Mitchell 
Game Refuge, 3,200 ft., June 4-6, 1940. 

Ormosia (Ormosia) apicalis Alexander, 1911. — Smokies, Smokemont, 
2,200 ft., June 20-30, 1940. 

Ormosia (Ormosia) bilineata (Dietz, 1916). — Smokies, Forney Ridge 
trail, 6,000 ft., June 18, 1940. 

Ormosia (Ormosia) brevicalcarata Alexander, 1929. — Mitchell, Bald 
Knob Ranger Station, 5,200 ft., June 22, 1939; Cedar Mt., August 24, 1932 
( Townes ). 

Ormosia (Ormosia) holtotricha (Osten Sacken, 1859). Blowing Rock, 
June 2, 1940; some specimens with cell Ist My of wings open, others closed; 
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a!l swept from beneath low earthen banks along roads, a common habitat of 


this species; Linville Falls, 3,300 ft., June 3, 1940. 


Ormosia (Ormosia) innocens (Osten Sacken, 1869). — Mitchell, trail 
across Setrock Creek, 5,000 ft., in red spruce-northern hemlock forest, June 7, 
1940; Highlands, Cliffside Lake, 4,000 ft., along a Rhododendron-banked 


stream. 


Ormosia (Ormosia) lilliana Alexander, 1940. — Smokies, Forney Ridge 
trail, 5,800-6,300 ft., June 6, 1939 (part of type material), 6,000 ft., June 
17-18, 1940. 

Ormosia (Ormosia) mitchellensis sp. nov. — General coloration dark 
gray, including the thorax; praescutum without distinct markings; antennae 
short; halteres pale yellow; legs dark brown, the femoral bases yellow; wings 
with a weak brown tinge, the ill-defined stigma darker brown; vein 2nd A 
weakly sinuous on distal third; male hypopygium dark-colored, massive; outer 
dististyle heavily blackened, bearing a long sinuous rod, the main mass of the 
style with from two to four additional smaller points; inner dististyle simple, 
parallel-sided, the apex obtuse; gonapophyses each with two slender unequal 
biackened branches. 


3. Length, about 4-4.5 mm.; wing, 4.3-5 mm. 
2. Length, about 5-5.2 mm.; wing, 5.5-6 mm. 
Rostrum dark gray; palpi black. Antennae short, dark brown; flagellar 


segments oval, the verticils considerably longer than the segments. Head gray. 


Pronotum brownish gray; anterior pretergites obscure yellow. Mesonotum 


almost uniform dark gray, the praescutum without distinct markings. Pleura 
dark brownish gray, the dorsopleural membrane dark. Halteres pale yellow. 
Legs with the coxae pale brown to testaceous; trochanters obscure yellow; 
femora obscure yellow basally, passing into brown; tibiae and tarsi dark brown. 
Wings (Fig. 19) with a weak brown tinge, the prearcular field and basal 
portion of costal region pale yellow; stigma darker brown, ill-delimited; veins 
medium brown, those of the prearcular field yellow. Macrotrichia abundant in 
ail cells but sparser in the more proximal parts of wing. Venation: Sc, end- 
ing opposite or beyond the slightly oblique R.; m-cu at or before fork of M; 
vein 2nd A weakly sinuous on distal third. 

Abdomen dark gray, the large hypopygium dark-colored, deep castaneous. 
Male hypopygium (Fig. 26) with the tergite, 9¢, gently widened outwardly, 
the apex truncate to feebly crenate. Outer dististyle, od, heavily blackened, 
the main mass bearing from two to four spinous points; near base on side 
with a further long curved black rod, its tip acute. Inner dististyle, id, a simple, 
parallel-sided, pale blade, the tip truncate or obtuse, near outer end with 
numerous punctures, including one major seta. Gonapophyses, g, blackened, 
appearing as two slender, gently curved branches, the inner much longer than 
the outer one. 


Holotype, 3, Mount Mitchell, 6,200 ft., June 8, 1940 (C. P. Alexander). 
Allotopotype, 2, pinned with type; paratopotypes, 28 3 2, 6,000-6,200 ft., 
with the types. 
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Fig. 17. Neolimnophila appalachicola sp.n.; venation. Fig. 18. Erioptera (Mesocv- 
phona) serpentina sp.n.; venation. Fig. 19. Ormosia (Ormosia) mitchellensis sp.n.; 
venation. Fig. 20. Ormosia (Ormosia) subdentifera sp.n.; venation. Fig. 21. Neolimno- 
phila appalachicola sp.n.; male hypopygium. 22. Erioptera (Ilisia) sweetmani Alex- 
ander; male hypopygium. 23. Ormosia (Ormosia) subdentifera sp.n.; male hypopygium. 
Fig. 24. Erioptera (Mesocyphona) serpentina sp.n.; male hypopygium. 25. Erioptera 
(Mesocyphona) needhami Alexander; male hypopygium. Fig. 26. Ormosia (Ormosia) 
mitchellensis sp.n.; male hypopygium. (Symbols: b, basistyle; g, gonapophysis; id, inner 
dististyle; od, outer dististyle; 1, 9th tergite.) 
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The nearest allies are Ormosia (Ormosia) bilineata (Dietz) and O (O.) 
notmani Alexander, both ot which have the male hypopygium of this same 
general structure yet with all details distinct. The entirely simple inner disti- 
style and the long lateral rod of the outer style provide marked specific 
characters. The types occurred in small dancing swarms near Camp Alice, 
along the Camp Alice or Lower Creek, flying among dense low growth of 
Fraser fir-red spruce, with dense thickets of Rhododendron catawbiense Michx. 
They were always close to the stream margin, flying in groups of five to ten 
specimens. 


Ormosia (Ormosia) nubila (Osten Sacken, 1859). — Linville Falls, 3.300 
ft., June 3, 1940. 


Ormosia (Ormosia) pygmaea (Alexander, 1912) (pilosa Dietz, 1916). — 
Low Gap, June 1, 1940; Linville Falls, 3,300 ft., June 3, 1940, among Rhodo- 
dendron thickets. From the structure of the male hypopygium, the present 
specimens surely pertain to pygmaea rather than to the closely related and 
similar nigripila (Osten Sacken). The hypopygium of the type male of the 
latter (from Washington, D. C., in the Museum of Comparative Zoology) 
has never been mounted and studied but topotypical specimens would indicate 
that the name nigripila applies to the species with the gonapophyses of the 
male hypopygium an elongate simple spine. In the present fly this structure 
is shorter and stouter, conspicuously bidentate at apex. The hypopygium of 
luteola Dietz (1916) is very similar to that of pygmaea and it is somewhat 
questionable as to whether this represents a valid species. 


Ormosia (Ormosia) subdentifera sp. nov. — Allied to dentifera; 
general coloration light gray; male hypopygium with the gonapophyses appear- 
ing as very stout and powerful black rods, the inner or mesal margin before 
apex produced inward as a straight spine, the apex beyond this point with 
vague microscopic sertulations. 

3. Length, about 4-4.5 mm.; wing, 4.5-5 mm. 

2. Length, about 4.5-5 mm.; wing, 5-5.5 mm. 

Rostrum dark brown; palpi black. Antennae short; basal segments dark 
brown, flagellum black; flagellar segments oval to long-oval. Head gray. 

Pronotum gray. Mesonotum light gray, the praescutum without evident 
dark markings, the interspaces delimited by estigerous punctures; pseudo- 
sutural foveae and tuberculate pits black; lateral pretergites yellow. Pleura 
gray, the sternopleurite more yellowish gray; dorso-pleural membrane yellow. 
Halteres pale yellow. Legs with the coxae yellow, the fore pair slightly more 
darkened; trochanters yellow; femora dark brown, their bases obscure yellow; 
tibiae brown; tarsi darker brown. Wings (Fig. 20) with a weak brownish tinge, 
the stigmal area darker brown but ill-delimited; veins pale brown. Macrotrichia 
of cells abundant, somewhat less numerous in the extreme basal cells. Veria- 
tion: R, at or very close to fork of Rs.3,.4; m-cu close to fork of M; vein 
2nd A sinuous on distal third. 


Abdominal tergites brown; sternites and hypopygium yellow. Male hypo- 
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pygium (Fig. 23) with the outer dististyle, od, entirely blackened, the apex 
obtuse, the surface smooth. Inner dististyle, id, strongly narrowed on distal 
fourth. Gonapophyses, g, appearing as very stout and powerful black rods, the 
inner or mesal margin before apex produced inward as a straight spine, the 
apex beyond this point in cases with vague microscopic serrulations. The 
apophyses are quite different in form from those of dentifera or lilliana and 
offer the chief character for ready recognition of the species. O. dentifera has 
these apophyses of moderate stoutness, the mesal or inner face at near mid- 
length with a slender erect or slightly recurved spine that is smaller and more 
slender than the apical one; in cases with further smaller denticles close to 
base of this spine. O. lilliana has the apaphyses unusually slender and strongly 
curved, gradually narrowed to a long spine, the accessory denticles of mesal 
face placed at extreme base of the apophysis. 

Holotype, & , Mount Mitchell, 6,400 ft., June 8, 1940 (C. P. Alexander). 
Allotopotype, 9, pinned with type. Paratopotypes, 10 & 2, 5,000-6,400 ft., 
June 7-8, 1940 (C. P. & M. M. Alexander). 


Ormosia (Ormosia) subdentifera is quite distinct from its near regional 
allies, O. (O.) deniifera Alexander and O. (O.) lilliana Alexander, as shown 
by the comparisons given above. To the present time, this fly has been taken 
only at high altitudes in the Black Mountain Range in the Blue Ridge Moun- 
tains, while lilliana has been found at comparable altitudes in the Great 
Smokies of the Unakas, under similar conditions and at the same general 
date. Both species occur along small streams or rills in the zone of Frasers 
fir and red spruce. 

Ormosia (Ormosia) townesi Alexander, 1933. — Cedar Mt., altitude 
about 2,700 ft., August 27-28, 1931 (Townes). 

Enioptera (Enioptera) chlorophylla Osten Sacken, 1859. — Low Gap, July 
9, 1940; Smokemont, 2,200 ft., June 30, 1940. 

Enoptera (Erioptera) chrysocoma Osten Sacken, 1859. — Linville, 3,700 
ft., July 7, 1940; Linville Falls, June 21, 1939, July 9, 1940. 

Enioptera (Erioptera) megophthalma Alexander, 1918. Linville Falls, 
3,250 ft., near spring, June 3, 1940. 

Enoptera (Erioptera) septemtrionis Osten Sacken, 1859. — Mitchell, Camp 
Alice, 6,000 ft., June 7, 1940. 


Enioptera (Hoplolabis) armata Osten Sacken, 1859. Low Gap, June 1, 
1940; Blowing Rock, June 2, 1940; Mitchell, Game Refuge, 3,200 ft., June 4, 
1940; Highlands, Van Hook Glade, swale, 3,800 ft., June 13, 1940. 


Erioptera (Ilisia) laevis restricta subsp. nov. Close to the typical 
form, laevis Alexander, 1930, of northeastern North America, differing in the 
coloration of the praescutum which is bright orange yellow, more darkened 
near the suture. Dark markings of the wing narrower and more restricted, the 
spot at midlength of vein Cu reduced in size to virtually lacking. The confor- 
mation of the inner dististyle of the male hypopygium similarly differs slightly 
in the two forms, the lower edge of the blade being more nearly straight in 
the present fly. 
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Holotype, 3, Linville Falls, North Carolina, 3,300 ft., June 3, 1940 (C. 
P. Alexander). Allotopotype, 9 , 3,200 ft., June 3, 1940. 

Erioptera (Ilisia) sweetmani Alexander, 1940. — Described from a unique 
male taken at Toccoa Falls, Stephen Co., Georgia, April 19, 1939, by Dr. 
Harvey L. Sweetman, found resting on the cliff faces near the falls. I took a 
trip to this station in June 1940 endeavoring to locate more of the species but 
was unsuccessful. Later, a male was taken at Low Gap, North Carolina, July 
9, 1940, swept from low vegetation along a small clear stream. 

The fore tibia of the male shows a linear flange beginning just beyond the 
base and extending for nearly one-fifth the length of the entire tibia. This 
flange and the adjoining portion of the tibia is darker in color than the remain- 
der and is thus correspondingly conspicuous. There are indications of a similar 
structure in armillaris and other species of the subgenus though not as distinct 
as in the present fly. The peculiar male hypopygium is shown (Fig. 22). The 
present metatypical specimen agrees very closely with the type, even in the 
relative size of the various darkened areas on the wing and in the proportions 
of the broad black femoral rings. 

Erioptera (Ilisia) venusta Osten Sacken, 1859. — Linville Falls, 3,300 ft., 
June 3, 1940. 

Erioptera (Symplecta) cana (Walker, 1848) (hybrida Meigen, 1804, of 
American authors, not of Meigen). — Raleigh, October 26, 1906 (R. S. 
W oglum). 

Enioptera (Mesocyphona) caloptera Say, 1823. — Linville Falls, along 
Dugger Creek, 3,300 ft., July 8, 1940, swept from beds of Zanthorhiza. 

Enoptera (Mesocyphona) needhami Alexander, 1918. — Low Gap, July 
9, 1940; Highlands, Bridal Veil Falls, 3,800 ft., June 12, 1940; Cashiers, bog, 
3,800 ft., June 12, 1940. 


Erioptera (Mesocyphona) serpentina sp. nov. 


3. Length, about 2.8-3 mm.; wing, 3.2-3.5 mm. 


Generally similar to E. (M.) needhami, differing especially in the struc- 
ture of the male hypopygium. 


Mesonotum of type almost uniform brownish yellow, the praescutum 
without clearly defined stripes. Knobs of halteres weakly darkened. Darkened 
femoral ring about twice as wide as the whitened apex. Wings (Fig. 18) much 
as in needhami in the distribution of the white areas; in the holotype these 
areas are more extensive than in the paratype, the costal series being more 
extensive than the darkened interspaces while the outer radial and medial 
fields are more variegated by pale spots and dots than in other specimens. 


Male hypopygium (Fig. 24) with the dististyles differing conspicuously 
from needhami; outer dististyle, od bifid, the lower arm broad-based, the apical 
part blackened, about one-half as long as the expanded base. Inner dististyle, 
id, very long and sinuous, nearly twice as long as either arm of the outer 
dististyle. In needhami (Fig. 25) the lower arm of the outer dististyle, od, 
has the apical blackened part much longer, equal to or exceeding in length the 
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slender second arm. Inner dististyle, id, much shorter, subequal in length to 
the total length of the outer dististyle. 

Holotype, 3, Low Gap, Surry Co., North Carolina, July 9, 1940 (C. P. 
Alexander). Paratypes, 2 & Amherst, Massachusetts, along the Central 
Vermont railroad tracks east of town, July 25, 1928 (C. P. Alexander); in 
company with needhami. The area is a low swale with considerable sheep 
laurel, Kalmia angustifolia L. 

Erioptera (Mesocyphona) parva Osten Sacken, 1859. — Smokies, Smoke- 
mont, 2,200 ft., June 30, 1940. 

Enioptera (Empeda) stigmatica (Osten Sacken, 1869). — Low Gap, June 
1, 1940; Linville Falls, 3,250 ft., July 9, 1940. 

Erioptera (Gonempeda) nyctops Alexander, 1916. — Smokies, Forney 
Ridge trail, 6,000-6,3000 ft., June 18, 1940; occurred in small swarms and 
resting on patches of Clintonia borealis (Ait.) Raf. 

Tasiocera (Dasymolophilus) ursina (Osten Sacken, 1859). — Blowing 
Rock, June 2, 1940; Mitchell, Bald Knob Ranger Station, 5,200 ft., June 22. 
1939; Conestee Falls, June 12, 1940; Smokies, above Smokemont, 3,500 ft., 
June 20, 1940. 

Molophilus (Molophilus) auricomus Alexander, 1926. — Linville Falls, 
along Dugger Creek, 3,300 ft., July 8, 1940, in thickets of Rhododendron 
maximum L. and Galax, beneath shade of northern hemlock; Mitchell, along 
Neals Creek, 3,200 ft., occurred in myriads among dense thickets of Rhodo- 
dendron maximum beneath the shade of northern hemlock, June 6, 1940; 
Highlands, Cliffside, 4,000 ft., June 11, 1940; Cashiers, 3,800 ft., June 12, 
1940; Smokies, above Smokemont, 3,200 ft., June 20, 1940. 

Molophilus (Molophilus) forcipulus (Osten Sacken, 1869). — Low Gap, 
June 1, July 9, 1940; in boggy area. 

Molophilus (Molophilus) fultonensis Alexander, 1916. — Low Gap, June 
1, 1940; Linville Falls, 3,200 ft., June 21, 1939; Mitchell Game Refuge, 3,200 
ft., June 4, 1940; Cashiers, bog, 3,800 ft., June 12, 1940; Cedar Mt., August 
27-28, 1931 (Townes); Smokies, Forney Ridge trail, 5,800-6,200 ft., June 12, 
1940. 

Molophilus (Molophilus) hirtipennis (Osten Sacken, 1859). — Grand- 
father Mt., 4,000 ft., June 2, 1940; Mitchell, Game Refuge, 3,200 ft., June 
6, 1940; Bald Knob Ranger Station, 5,200 ft., June 6, 1940; Highlands, Van 
Hook Glade, 3,800 ft., June 11, 1940; Smokies, Forney Ridge trail, 5,800- 
6,200 ft., June 11, 1939, June 18, 1940. 

Molophilus (Molophilus) pubipennis (Osten Sacken, 1959). — Low Gap, 
June 1, 1940; Linville Falls, 3,200 ft., July 9, 1940. 

Cryptolabis (Cryptolabis) paradoxa Osten Sacken, 1859. Black Moun- 
tains, July 14, 1912 (Beutenmuller). 
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New Sciarinae from Oklahoma and New Mexico* 


F. R. Shaw 


In a lot of Mycetophilidae sent to me, for examination, from the depart- 
ment of Entomology of the Oklahoma Agricultural and Mechanical College 
several new species were found. All belong to the subfamily Sciarinae. Six 
species are in the subgenus Neosciara of the genus Sciara. One specimen 
proves to be a new species of Zygoneura. 


Sciara (Neosciara) mesochra n. sp. 


Male. Length 2.8 mm. 

Head black. Mouthparts and basal two segments of antennae yellowish. 

Thorax black. Legs. Prothoracic coxae yellow, the others are brown. 
Trochanters dark brown. Femura dark brown. Tibiae dark brown at both ends 


bui lighter in middle. Tarsi dark brown. 


Wing. Length 214 mm. Costa extends 7/; of the distance from R4,5 to 
Myj+9. Ryso+3 ends 1 of the wing length before the fork of media. Base of 
Rs at a point 2/3 of the distance from the humeral cross vein to the tip of 
R j+2+3- R4s5 ends slightly beyond the tip of M3.4. Peiole of cubitus about 
jz as long as the basal section of media. Halteres yellow. 

Abdomen dark brown. Clasper (Fig. 1) with a strongly developed spine 
at the tip and three strong setae on the inner ventral surface. Median ventral 
lobe small, apparently lacking setae. 

In Pettey’s key this species would run to Sciara (Neosciara) Johannseni 
Enderlein. It differs from Enderlein’s species as regards the structure of the 
claspers of the hypopygium. 

Described from one male collected at Red River, New Mexico, on July 6, 
1938, by R. W. Kaiser. Type in my collection. 


Sciara (Neosciara) kaiseri n. sp. 
Male. Length 2.1 mm. 


Head including mouthparts and antennae a dark brown. Antennae covered 
with a pronounced silvery pubescence. 

Thorax dark brown except for legs and halteres which are yellow. 

Wing. Length 1.8 mm. Costa extends 3/5 of distance from Ry; to Mj.0. 
Rj.2.3 ends '/7 of the wing length proximad of the fork of media. Base of Rs 
is 2/3 of the distance from the humeral cross vein to the tip of Ry.».3. Ry.s 


* Contribution from the Department of Entomology, Massachusetts States College, 


Amherst, Massachusetts. 
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ends proximad of Mz3.4 by about !/y9 of the wing length. Pettiole of cubitus 
about 7/,3 as long as the basal section of media. 

Abdomen uniformly brown. Hypopygium resembles that of Sciara (Neos- 
ciara) brevipetiolata. This species can be separated from S. brevipetiolata by 
the venation, the petiole of cubitus being about twice as long and Ry.; ending 
nearer the tip of the wing. 

In Pettey’s key this species would run closest to Sciara (Neosciara) pauct- 
seta Felt. It differs from pauciseta in the shape of the clasper of the hypo- 
pygium and the somewhat shorter costa. 

Described from one male collected on June 21, 1937, at Sallisaw, Okla- 
homa, by Standish and Kaiser. Type in my collection. 

I take pleasure in naming this specimen for R. W. Kaiser who collected 
much of the material examined during the preparation of this paper. 


Sciara (Neosciara) subgrandis n. sp. 
Male. Length 2.3mm. 


Head including mouthparts and antennae dark brown. 

Wing. Length 2 mm. Costa extends about 3/5 of the distance from R,.5 
to My.9. Ry+2+3 ends about 1/;¢ of the wing length proximad of the fork of 
media. Base of Rs is 3/5 of the distance from the humeral crossvein to the tip 
of Ry+2+3- Ry.5 ends opposite the tip of M3.4. Petiole of cubitus about 2/s 
as long as the basal section of media. Halteres yellow. 

Abdomen including the hypopygium brown. Hypopygium (Fig. 2) 
resembles that of Sciara (Neosciara) grandis Pettey. 

In Pettey’s key the new species would run to grandis but differs in regard 
to the wing venation. 

Described from one male taken at Cherokee, Oklahoma, on June 4, 1937, 
by Standish and Kaiser. Type in my collection. 


Sciara (Neosciara) dichaeta n. sp. 
Male. Length 3.2 mm. 


Head dark brown with the exception of the first two antennal segments 


and basal fourth of third which are lighter brown. 


Thorax dark brown except for legs. Legs yellowish brown except for a 
black stripe on the trochanter. Tarsi somewhat darker brown than the rest of 
the legs. 


Wing. Length 2.5 long. Costa extends 5g of the distance from Ry.; to 

1+2- Ry+2+3 ends less than !/19 of the wing length proximad of the fork of 
media. Base of Rs is 7/3 of the distance from the humeral crossvein to the tip 
of Ry.2+3- Rys5 ends distad of the tip of M3.4 at about 9/19 of the length of 
the wing. Petiole of cubitus is approximately the same length as the basal 
section of media. Halteres yellow. 


Abdomen, including the hypopygium is uniformly brown. Lobe on median 
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ventral surface of hypopygium with one long and two shorter setae near apex. 
Casper (Fig. 3) with one stout spine and numerous shorter setae at tip. 
Near the base of the clasper there is a pair of long setae extending distally 
about 1/2 the length of the clasper. 


In Pettey’s key this specimen would run to Sciara (Neosciara) varians 
variety b Johannsen. It can be distinguished from Johannsen’s species by the 
structure of the hypopygium and the size. 


Described from one male taken at Page, Oklahoma, on June 23, 1937, by 
Standish and Kaiser. Type in my collection. 


Sciara (Neosciara) paradichaeta n. sp. 


Male. Length 2.8 mm. 

Head dark brown including mouthparts and all but the first two antennal 
segments which are somewhat lighter. 

Thorax dark brown. Legs coxae yellow, trochanters yellow with a dark 
stripe along the ventral surface. Femora and tibiae yellow, tarsi somewhat 


darker. 


Wing. Length 2 mm. Costa extends 24 of the distance from the tip of 
Ry.5 to My.2. Ry.2+3 ends about .08 of the wing length before the fork of 
media. Base of Rs at a point 5/7 of the distance from the humeral crossvein 
to the tip of Ry.2.3. R4y.5 ends about 1/,5 of the wing length before the tip 
and opposite the tip of M3.4. Petiole of cubitus 4/; as long as the basal 
section of media. Halteres brown. 

Abdomen brown. Hypopygium somewhat lighter than the rest of the body. 
Median ventral lobe with a tuft of setae on either side of the mid line. The 
hypopygium (Fig. 4) resembles somewhat that of Sciara (Neosciara) 
dichaeta but differs in the structure of the ventral lobe and the arrangement 
of the setae on the lobe. 


In Pettey’s key this species would run to Sciara (Neosciara) macroptera 
Pettey. The new species differs from macroptera in size, color and structure 
of the hypopygium. 

Described from 2 males taken on June 23 in Page, Oklahoma, and on June 
28 in Eagletown, Oklahoma, by Standish and Kaiser. Type in my collection 
at the Oklahoma Agricultural and Mechanical College. 


Sciara (Neosciara) brevipetiolata n. sp. 
Male. Length 1.8 mm. 


Head dark brown. Thorax dark brown. Legs yellow except for tarsi which 


are brownish. 


Wing 1.5 mm. long. Costa extends about .55 of the distance from R4-5 
to Mj.9. Ry+2-3 ends about .15 of the wing length proximad of the fork of 
media. Base of Rs is at a point 24 of the distance from the humeral crossvein 
to the tip of Ry.».3. Ry.5 ends about 1/,5 of the wing length proximad of 
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the tip of Mz..4. Petiole of cubitus short, about 1/3 of the length of the basal 
section of media. Halteres brown. 

Abdomen uniformly brown. Hypopygium brown, median ventral lobe with 
a row of setae on the middle section. Clasper (Fig. 5) with a single terminal 
spine and four stout setae on the inner surface. 


o 


Fig. 1. Ventral view of left clasper of Sciara (Neosciara) mesochra. Fig. 2. Ventral 
view of left clasper of Sciara (Neosciara) subgrandis. Fig. 3. Ventral view of the left 
half of hypopygium of Sciara (Neosciara) dichaeta. Fig. 4. Ventral view of left half 
of hypopygium of Sciara (Neosciara) paradichaeta. Fig. 5. Ventral view of left half 
of hypopygium of Sciara (Neosciara) brevipetiolata. Fig. 6. Ventral view of right 
clasper of Zvgoneuro johannseni. Drawings by J. F. Hanson. 
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In Pettey’s key this specimen would run to Sciara (Neosciara) trifolia 
Pettey. It can be separated from Pettey’s species by the structure of the 
hypopygium, the size and the wing venation. 

Described from one male taken at Sallisan, Oklahoma, on June 21, 1937, 
by Standish and Kaiser. Type in my collection. 


Zygoneura Johannseni n. sp. 


Male. Length 2.1 mm. 


Head dark brown, almost black. Mouthparts somewhat lighter. Antennae 
pedicellate with long whorls of hair. 


Thorax of same color as head. Legs somewhat lighter. 


Wing. Length 1.8 mm. Costa extends 8/,;; of the distance between Ry.; 
and M,.». Base of Rs about 4/5 of the distance from the humeral crossvein 
to the tip of Rj.2.3. Ry.5 ends opposite the tip of M34. Petiole of cubitus 
1/4, as long as the basal section of media. 

Abdomen dark brown. Clasper (Fig. 6) with a distinct lobe but without 
any prominent spines. In Johannsen’s key this species would run to Zygoneura 
fiavicoxa Johannsen. My species differs in size, venation and structure of the 
hypopygium from that of Johannsen. 


Described from one male taken on June 27, 1937, at Sherwood, Oklahoma, 
by Standish and Kaiser. Type in my collection. 


I take pleasure in naming this species for Dr. O. A. Johannsen whose 
kindly assistance greatly aided me in my studies of the Mycetophilidae. 
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The Rediscovery of the Queen of Eciton (Labidus) 
coecum Latr. (Hym.: Formicidae) 


Neal A. Weber 


Of all the notorious army ants in the New World the most widely ranging 
species is Eciton (Labidus) coecum Latr. This ant is recorded from many 
localities in Texas and is common in Mexico, Central America and South 
America to Argentina, a range which very few species of ants have. It is found 
in the tropical countries in cultivations and around habitations so that it is an 
insect generally known to the natives. Though seen so often it is remarkable 
that the only queen known to science was one described in 1885 by André 
from a collection made in Mexico! until Dr. Carlos Bruch published in 1934? 
the description of a female from Argentina. In the latter important work Dr. 
Bruch mentioned the possibility of the female belonging to L. coecum var. 
jurinei Shuckard which was described from males from Brazil. 

Described below is a third female of this species from British Guiana which 
is not only interesting because of the rarity of this caste but because it may well 
belong to the typical form. The differences between it and the Argentine 
specimen, as described below, are sufficiently marked to indicate that they 
belong to different subspecies. The figures of the Guiana female supplement 
the small sketches of the Mexican ant published in 1885. The latter sketches 
are not sufficiently clear for detailed comparisons but the two ants are obvious- 
ly conspecific. The queens, incidentally, show much more distinct differences 
than do the corresponding soldier and worker castes. The Mexican female was 
received by André from a collection made by M. Lichenstein without further 
biological information and the Argentine ant was sent Dr. Bruch by an engi- 
reer. This ant was taken by a peon and there is also no information published 
on the bivouac in which it was found. 

The British Guiana female was taken by myself from a bivouac found in 
1936. Pressure of other work has prevented the publishing of this record until 
the present time but in the intervening five years no other females of this 
species have been recorded. 


The locality of the bivouac was high, virgin rain forest along the Oko 
River, a short tributary of the Mazaruni River about 20 miles west of Bartica. 
June 24, 1936, I picked up from a rotted tree stump what I took at first to be 
a peculiar looking soldier Pheidole. Upon hacking into the rotted wood of the 
stump with a cutlass ants of several sizes were found and their motions gave 
them away as army ants without the necessity of examination through a lens. 


_ | André, E. 1885. Supplement au species des Formicides d'Europe et des pays 
limitrophes. Species des Hyménoptéres, 8 :838-840, figs. 1-5. 

2 Bruch, C. 1934. Las formas femeninas de Eciton. Descripcion y redescripcion de 
algunas especies de la Argentina. Anal. Soc. Cient. Argentina 118:113-135. 
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Further cutting showed that this was the top of a bivouac and that the wood 
was pierced in all directions by tunnels filled with the ants, some with larvae 
and cocoons of workers. The tree stump was 3.5 meters high, 55 cm. in diam- 
eter at the base and 38 cm. in diameter at the top. It was exposed to the sun 
or. all sides except for a little shade during the afternoon from the southwest. 
The part of the stump occupied by the ant bivouac was the basal 150 cm. 
Immediately above the bivouac in the stump was a carton nest of the termite, 
Neocapritermes angusticeps Emerson (det. Dr. Emerson). Some of the ants 
were found in the lower part of the termite nest and in tunnels in the wood 
surrounding it. In the wood above the bivouac were three additional termite 
species, Convexitermes mazaruniensis Emerson, Nasutitermes gaigei Emerson, 
and Neocapritermes bodkini (Silvestri) (det. Dr. Emerson), the latter species 
being represented by a single dealate found in an earth carton nest containing 
the Convexitermes. Probably the termites afforded the carnivorous ants some 
food but the raiding columns would doubtless bring in far more food from the 
sutrounding forest. The stump was completely demolished with an axe. In the 
tunnels just above the soil level eggs and very young larvae were taken. Finally, 
at the bottom of the stump just below the soil level the queen was found 
surrounded by a mass of seething workers. They were removed with difficulty. 
Though distended with eggs she could crawl slowly but could not right herself 
if placed on her back. She was photographed while alive in the palm of an 
Arawak Indian who assisted me.4 With a number of small workers clustered 
about her she was kept alive in a small container and laid so many eggs June 
24 and 25 that the gaster returned to its contracted state. June 26 in the morn- 
ing she was dead though most of the workers with her were alive and active. 
This experience with the short life in captivity of the queen duplicates my 
experience in Trinidad, B. W. I., with a queen of Eciton (Eciton) burchelli 
urichi Forel. Ordinarily queen of ants in general are longer lived and tougher 
than workers but the reverse seems true in army ants. 


In addition to the four species of termites there were other arthropods in 


Photograph of the female, while 
alive and distended with 


eggs. 


3 As an illustration of their carnivorous habit, Mr. F. A. Squire sent me specimens 
of this species for determination, taken in Georgetown, B. Guiana 8.vii. 1935, which 
had killed 22 young chickens. 

4 This photograph was published in Turtox News, General Biological Supply 
House, Chicago, 1938, 16(1) :24. 
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the stump. A medium-sized black and a small scorpion, spiders, millipedes, a 
huge beetle larva (probably a longicorn), staphylinid and other beetles, and 
the following ants were present: Pachycondyla crassinoda, Euponera (Meso- 
ponera) sp. (probably constricta Mayr), Crematogaster, Pheidole, a tiny 
yellow Solenopsis, Sericomyrmex, and Nylanderia. 


Living with the army ants was a tiny dimorphic ant-like myrmecophile 
resembling in general the figure of Pulicomorpha coecum Mann, an anoma- 


Figs. 1-6. Eciton (Labidus) coecum Latr., British Guiana Colony, N. A. Weber. 
1. Head of female in frontal view. 2. Body outline in side view of female. 3. Egg laid 


by female. 4. Medium larva, showing outline of body. 5. Worker pupa, showing 
scleritized mandibles within cocoon. 6. Head of soldier in frontal view. 
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lous blind Aleocharine staphylinid beetle. This latter beetle was taken with a 
cluster of Eciton peninsularis Mann in Lower California. There were in the 
Guiana bivouac several additional myrmecophiles. 

The British Guiana female differs from Dr. Bruch’s figure of the Argen- 
tine female especially as follows: Size smaller; head more elongate; clypeal 
margin anteriorly concave, not truncate; antennal scapes longer; thorax in side 
view more sharply angulate, from above the pronotum is produced as hemi- 
spherical lobes instead of rounded obtuse angularities, the middle of thorax 
more contricted and the epinotum has quite different proportions; petiolar 
lobes narrower. These numerous differences are so distinct as to indicate at 
least subspecific differences. The general structure, however, is the same and 
very unlike that of females of Eciton (Eciton) burchelli or hamatum. 


Although André’s figures are small and poorly drawn there is a general 
resemblance between them and the corresponding parts of the British Guiana 
female. André’s figures show the rotundity of the head, the falcate mandibles, 
the short antennal segments, the constriction between the thorax and the 
epinotum as well as the lowered epinotum, the bidentate petiole and the 
distended gaster. 


A formal description supplementing the figures follows. 


Eciton (Lasipus) coecuM Latr. 


Female (Figs. 1 and 2). Length as shown in figure 17 mm., of length when 
living and distended with eggs about 21 mm., of gaster when contracted as in 
figure 12.5 mm., maximum length of thorax from apex of pronotum to epister- 
nal angle 4.2 mm. Thorax strongly constricted in the middle, from above 
2.0 mm. broad through pronotum, 1.14 mm. broad through mesosternal region. 
2.1 mm. broad through epinotum; middle of thorax produced dorsally as a 
rounded ridge. Petiole produced in two diverging lobes whose apices are 2.9 
mm. apart, the depression between evenly convex. First gastric segment from 
above truncate anteriorly and terminating laterally as a rounded tubercle on 
each side. Femora and tibiae laterally compressed. 


Head closely and deeply pitted between which the surface is finely punctate 
Similarly pitted on the thorax and petiole but more widely spaced and confined 
largely to the dorsal or protruding surfaces, similarly punctate. Gaster with 
fuint large pits and microscopic fine, dense and shallow punctations. Appen- 
dages including mandibles finely punctate with scattered shallow pits. 


Pilosity of sparse, short fine hairs at sutures and a reclinate pubescence on 
the appendages which is thickest on the antennae and tarsi. 

Color an even dull ferruginous, gastric segments brown with paler brown 
margins. 

W orker. Length 3-11 mm., the maxima being a distinct soldier caste (Fig. 
6) Thorax length 0.86-3.52 mm., this structure being capable of more precise 


5 Mann, W. M., 1924. Myrmecophiles from the Western United States and Lower 
California. Ann. Fnt. Soc. Amer. 17 :87-95, Figs. 1, 2. 
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measurement than the whole body. 125 workers were taken at random from the 
collection and the above measurements made. The largest number (20) were 
6 mm. long and the second largest number (16) were 4.5 mm. in length. The 
thorax length of the largest number (15) was 2.2 mm. 

Brood. Eggs (Fig. 3) elliptical, white, 0.44 x 0.19 mm. Larvae (Fig. 4) 
slender, curved, with numerous fine, simple hairs. Worker pupae (Fig. 5) 
cvate-elliptical, enclosed in whitish cocoons and with head end enlarged. 


Other Eciron females 


Three new records of Eciton females are the following: 


On Barro Colorado Island, Panama Canal Zone June 11, 1938, Dr. T. C. 
Schneirla and myself took from a bivouac a female of Eciton (E.) hamatum 
(Fabr.). In alcohol she is distinctly paler and smaller than the following, 
being about 19 mm. long with a thorax length of 5.3 mm. and having eyes 
0.19 mm. in diameter. 

Eciton (E.) burchelli urichi Forel is common in Trinidad, B.W.I. The 
female, however, is unrecorded in the literature. July 4, 1935, I found a 
bivouac in the foothills immediately north of Tunapuna in Trinidad from 
which I secured the female. Freshly chloroformed the ant was about 21 mm. 
long with the gaster 11 mm. long and 6 mm. broad. In alcohol the thorax 
length is 4.9 mm. and the eyes 0.24 mm. in diameter. Compared with 
Wheeler’s figures of the typical female from Kartabo, British Guiana,§ it differs 
chiefly in having larger eyes and shorter petiolar lobes. 


Near where the Oronoque River joins the New River in about Lat. 2° 42’ 
N. in British Guiana I found an Eciton bivouac July 21, 1936. The bivouac 
was at the base of a tree stump close to a giant Brazil nut tree in virgin rain 
forest. The female was taken and in alcohol measures about 21 mm. long with 
a thorax length of 4.9 mm. and eyes 0.21 mm. in diameter. Workers, soldiers 
and the female obviously belong to the species burchelli. The latter specimen, 
however, has the mandibles distinctly less sharply curved apically than the 
Trinidad or Kartabo ants and has much longer petiolar lobes than the Trinidad 
form. The Trinidad female has much more abundant and stouter hairs. These 
and other differences indicate that the Oronoque burchelli belongs to a new 
subspecies for which the name jeanae is here proposed. 


6 Wheeler, W. M., 1921. Observations on army ants in British Guiana. Proc, Amer. 
Acad. Arts & Sc. 56:291-328, 10 figs. 
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The Fresh-Water Amphipoda of Island 
County, Washington 


Leslie Hubricht and Charles H. Harrison 


The following paper is based on collections made by the junior author 
during the spring and summer of 1939. Since collections were made from all 
parts of the county it is believed that all the local species are represented. It 
includes all the fresh-water species known from the United States west of the 
Rocky Mountains; except Pontoporeia filicornis Smith, which was reported 
from Lake Washington by Scheffer and Robinson.* 


Island County consists of two islands, Whidbey and Camano, at the 
entrance to Puget Sound. The larger, Whidbey Island, is about thirty-five 
miles long from north to south. Its greatest width is about ten miles; its least, 
less than two. Camano Island lies east of Whidbey and is about fifteen miles 
long and one to four miles in width. The landscape is rolling, with some sea 
cliffs and ravines. The soil is mostly glacial in origin, except for a rock outcrop 
on Whidbey, and mud flats on both islands. There are scattered small lakes 
and a few creeks. Springs and seeps are to be found on hillsides near the beach. 
The annual rainfall is less than twenty inches, most of it in the winter. 


Family TALITRIDAE 
Genus HYALELLA Smith 
Hyalella azteca (Saussure) 
Localities —Wtiwsety IsLanp: Lake Oliver; Silver Lake; Goss (Camp) Lake; 
Lake Pondilla; Deer Lake; Greenbank Lake (brackish); Hastie Lake; Mud Lake; 


Lone Lake; shallow pond in Erkee’s pasture, Monroe's Landing, 2 miles east of San 
de Fuca; barely brackish rill on dyked land, Useless Bay. CAMANo IsLAND: Cranberry 
Lake; Kristoferson’s Lake. 


Remarks.—Found in fresh, brackish and alkaline water. It has not been 


found in Sphagnum bogs. 


Family GAMMARIDAF 
Genus GAMMARUS Fabricius 
Gammarus limnaeus Smith 


Localities. —Wnwsey Istanp: Lake Pondilla; Cranberry Lake; rill by old 


watering trough, Cox's pasture, Oak Harbor. 


Remarks.—Found only in fresh water. 


* Scheffer, Victor B. and Rex J. Robinson. 1939. A limnological study of Lake 
Washington. Ecol. Monogr. 9 :95-143. 
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Gammarus ramellus Weckel 


Localities —WuHwBEY IsLAND: rill by old watering trough, Cox's pasture, Oak 
Harbor; rill in Erkee’s pasture, 0.5 mile east of Oak Harbor; outlet of Freund's Pond, 
0.5 mile west of Oak Harbor; small creek, Jim Houston's Resort. CAMANO ISLAND: 
small creek, | mile north of Camano. 


Remarks.—Found only in fresh water, apparently preferring running water. 
It is replaced in brackish water by a closely related species which differs, among 
ether characters, in having plumose setae on the third uropoda. 


Genus CRANGONYX Bate 
Crangonyx occidentalis sp. nov. 


Description —Males reach a length of 10 mm., females 13 mm., exclusive 
of appendages. Eyes oval, well pigmented. Number of segments in the flagel- 
lum of the first antenna varying from six at the time of liberation from the 
brood-pouch to about twenty-five when mature, in the flagellum of the second 
antenna from three to nine. Second antenna of mature males armed during 
the breeding season with fifteen to seventeen paddle-shaped sensory organs; 
five on the fourth segment of the peduncle, five or six on the fifth segment, 
and one each on the first five or six segments of the flagellum. 


Palmar margins of the propodi of the gnathopoda convex, and armed on 
each side with a row of fifteen to twenty-five notched spines. Superior lateral 
setae in short transverse rows of two to four, at least distally. Setae on the 
posterior margin of the propodus in transverse rows on the second gnathopod, 
but not on the first. Lower margin of the dactylus armed only with a number 
of minute setae. 


Outer ramus of the first uropod only slightly shorter than the inner ramus. 
Outer ramus of the second uropod about three-fourths as long as the inner 
ramus, straight in the female, and curved outward in the male during the 
breeding season, at other times as in the female. Outer ramus of the third 
uropod armed with about five fascicles of spines on each side. 


Telson broader than long, cleft about one-third the distance to the base. 
The lobes each armed distally with about three spines. 


C. occidentalis is closely related to C. forbesi (Hubricht & Mackin), of 
the Ozark region of Missouri and Illinois. It differs in being smaller; in having 
the notched spines along the palmer margins of the propodi of the gnathopoda 
more uniform in size; in having proportionally longer rami on the uropoda; 
and in having the outer ramus of the second uropod of the male not as greatly 
reduced during the breeding season. 


Cotypes—Taken from Echo Lake, near the Seattle-Everett Highway, just 
south of the King County line, Washington, January 1, 1940, by Charles H. 
Harrison. U. S. Nat. Mus. no. 79020; and collections of the authors. 
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Crangonyx occidentalis sp. nov. A, first gnathopod, male; B, second gnathopod, 
male; C, first gnathopod, female; D, second gnathopod, female; E, first uropod, male; 
F, first uropod, female; G, second uropod, male; H, second uropod, female; I, third 
uropod, male; J, third uropod, female; K, telson, male; L, telson, female. 
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Localities —WuHwsBEY IsLAND: Lake Pondilla; Goss (Camp) Lake; Silver Lake; 
Lake Oliver; Lone Lake; Deer Lake; pond in gravel pit, | mile south of Mud Lake. 
CamANo IsLanp: Cranberry Lake; Kristoferson’s Lake. 


In addition to Island County it has been collected in Snohomish, King, 
Clallam, and Grays Harbor Counties, Washington. 


Remarks.—A species of lakes and sphagnum bogs. It has not been found 
in brackish or alkaline water. 


The species of this genus are all dimorphic in the male. It is only during 
the breeding season that the males have the sensory organs on the second 
antenna and the distinctive second uropoda, at other seasons they resemble 
the females. 


Missour! BoTANIcAL GARDEN, 
St. Louis, Missouri 

AND 
2318 NortH 38TH STREET, 
SEATTLE, WASHINGTON. 
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Observations on the Birth of a Brood of Gartersnakes, 
Thamnophis sirtalis sirtalis Linne 


Dorothy A. Boyer 


A gravid female gartersnake of the subspecies Thamnophis sirtalis sirtalis 
Linné, which was captured on May 28, 1932, was kept under observation 
almost constantly from that date until the young were born. 


From the time of capture until July 11 the attitude of this reptile toward 
captivity was indeed exemplary, for she was very docile and fed voraciously on 
the tadpoles and adults of Rana pipiens, R. catesbeiana, R. clamitans, and Bufo 
cmericanus. After July 11, however, a very decided change was noted in her 
behavior; she became nervous, restless, and excitable, and on one occasion even 
struck at the writer’s hand. She was not observed to take food after this date, 
although one small bullfrog disappeared from the cage about July 15, and 
was presumably eaten. All other food was refused. Between May 28 and July 
1, as the body of the snake became heavier and locomotion more labored, 
periods of quickened breathing were noted. On July 19 and each succeeding 
day therafter until and including July 22, this snake was most often found to 
be coiled in the water dish in the cage when observations were made. This 
ter.dency to seek the water was not observed even in slight degree previously, 
nor was there such a tendency after July 22. This may indicate that females 
of this species seek water near which to bear their young. The specimen under 
discussion molted about June 15, and again on August 18. 


In view of the fact that most reptiles exhibit a marked sensitivity to condi- 
tions of the weather it seems only reasonable to assume that increased tempera- 
tures may hasten egg deposition as well as egg hatching. In this regard the 
temperatures for the week preceding the birth of these snakes, as given by the 
St. Louis station of the U. S. Weather Bureau, may be worthy of note. The 
maximum varied from 101° F. on July 15 to 94 on July 18, the minimum 
from 81° F. on July 15 and 16 to 73 on July 18. The temperatures for the 
week preceding were correspondingly high. 


On July 22 the temperature was 94° F. at 1 p.m. and the air had been 
very heavy all day. At that hour an approaching storm set it in violent motion, 
and the temperature dropped 22 degrees to 72° F. by 5 p.m. It was on this 
latter day that the little snakes were born. At 11:30 a.m. the female was 
observed moving restlessly about in her cage. No further observations were 
made until 1 p.m. when twelve little snakes had been born. A precise record 
was made of the birth of each snake thereafter and an effort has been made 
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to give some of this information in the following Table in which the time 
element is given in minutes for the birth of specimens numbered 14 to 27. 
Averages are for specimens for which there were data. 


Depositicnal Data on the Young Gartersnakes 


Contr. Birth Time 

Spec. to to spent 

No. birth actviity in sac. 

14 2.00 2.50 8.50 | First column shows time involved 
os Rem immediate 1.00 from the first contractions of adult to 

actual birth of young snake. Second 

18 50 50 Le column gives length of time the young 
19 | 2a snake was inactive in amniotic sac. 

776 | 

= Third column shows time elapsed be- 
21 25 immediate 4.5 fore young snake succeeded in break- 

23 a ee 1.00 ing sac and escaping. 

24 25 2.25 2.75 

26 1.75 immediate 75 

27 


Numbers 13, 18, and 19 were preserved immediately after or within a few 
minutes of birth and their measurements, which are representative for the 
brood, are given in millimeters: 170, 180, and 177 respectively. The parent 
measured 774 millimeters, thus the young snakes at birth averaged about 22 
per cent of the parent’s length. 


The average time that elapsed between the first anal contractions of the 
adult and the birth of the little snake (number 27 not included) was 3.12 
minutes. Number 27, the last to be born, plainly exhausted the parent and 
took three hours and four and one half minutes for the ordeal. 


It is amusing as well as interesting to see the newborn snakes endeavoring 
to break the exuvium for the first molt. As they glide about stretching the 
mouth wide they give the impression of yawning in boredom. Sometimes the 
skin is cast with the loss of the sac, more frequently, however, it is sloughed 
separately. Some free themselves of the sac almost immediately, while others 
require several moments to accomplish this. All the young were born ventral 
side up, in which position the sac was broken. 


There seems to be no necessity for a rest period between any of the perform- 
ances of the young, all being capable of full movement at birth; however, most 
of them rest for a short time after breaking the sac, as if the energy expended 
in the effort, combined with the shock of meeting the outside air temporarily 
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stuns them. The tail, which is coiled tightly at birth, remains so in most cases 
for several moments after the sac is vacated, and is often coiled and uncoiled 
at will. 


The fear instinct, while quite pronounced, seems not to include an attitude 
of self-defense and lasts for about a month in captivity. When handled, the 
young snakes emit odorless drops of watery liquid from the anus. Whether 
these were from the scent glands or the alimentary tract was not determined. 
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New Mammals from the Rexroad Fauna, 
Upper Pliocene of Kansas’ 


Claude W. Hibbard 


The mammals reported in this paper were collected in the summer of 
1937, 38, and °39, from Upper Pliocene deposits in Meade county, Kansas, 
by the Museum field parties. The fauna will be treated in more detail when 
the work is completed. 


I am greatly indebted to Dr. Lee R. Dice and Dr. W. H. Burt of the 
University of Michigan; and Dr. H. H. Lane of the University of Kansas, 
for advice and criticism during the preparation of this paper. Acknowledg- 
ment is also made of the courtesy extended by C. D. Bunker of the Univer- 
sity of Kansas; C. W. Gilmore, Dr. C. Lewis Gazin, G. S. Miller, Jr., and 
Dr. Remington Kellogg of the United States National Museum; A. H. 
Howell, and Dr. H. H. T. Jackson of the United States Biological Survey; 
E. Furlong of the California Institute of Technology; Dr. R. A. Stirton of 
the University of California; and Colin C. Sanborn of Field Museum of 
Natural History for permitting the study of the collections under their care 
or for the loan of comparative material and for advice. The drawings, unless 
otherwise credited, were made by Miss Frances Watson. 


Order INSECTIVORA 
Family TALPIDAE 
Hesperoscalops gen. nov. 


Genotype.— Hesperoscalops rexroadi sp. nov., no. 4684, Kansas University 


Museum of Vertebrate Paleontology; incomplete right ramus with Mo and 


Fig. — No. 4684, KUMVP. 
Hesperoscalops rexroadi Hibbard, 
n. gen. and sp., holotype, Rexroad 
fauna, Kansas. Lateral oc- 
clusal views. x 3.5. 


Diagnosis.—My with two well developed roots; paraconid (Jackson, 1928, 
p. 15) small and crowding metaconid; protoconid, entoconid, and hypoconid 
well developed; possessing a strongly developed antero-internal and a postero- 


1 The study involving the description of these species has been forwarded by a 
grant from the University of Kansas Graduate Research Fund. 
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internal basal accessory cusp; also an external median basal accessory cusp 
between the protoconid and hypoconid. M3, well developed, nearly as large 
as Mz, possessing a large antero-internal basal accessory cusp also an external 
median basal accessory cusp between the protoconid and hypoconid. Size as 
large as Scapanus townsendii with heavier dentition and ramus. (Hespero- 
scalops from hesperos, western; scalops, mole). 


Hesperoscalops rexroadi sp. nov. 


Holotype-—No. 4684, Kansas University Museum of Vertebrate Paleon- 
tology; incomplete right ramus with M. and M3; collected summer 1938 by 
C. W. Hibbard and party. 


Paratype.—No. 4684a, left M1, M2? and right 
Horizon and type locality—lUpper Pliocene, Meade county, Kansas, Local- 


ity no. 2, Rexroad fauna. 


Description of holotype——(See table of measurements). An incomplete 
right ramus of a mole the size of Scapanus townsendu (Bachman) with heav- 
ier dentition and ramus. Paraconid of Mz. crowded against metaconid, not 
widely spaced as in Scapanus. Metaconid larger than paraconid and more 
rounded than in Scapanus. Antero-internal basal accessory cusp nearly three 
times as large as that of S. townsendii. Median basal accessory cusp between 
protoconid and hypoconid well developed. Postero-internal basal accessory 
cusp narrower than antero-internal cusp, but projects farther from the base 
and lies lingual to the antero internal basal accessory cusp of M3, though 
against it with an overlap, as in Galemys pyrenaicus rufulus Graells. Mz 
slightly smaller than M., paraconid not appressed to metaconid as in M,. 
The paraconid and metaconid are more constricted than in S. townsendii. The 
antero-internal basal accessory cusp is large, covering nearly the anterior 
pertion of the tooth and projecting forward 0.5 of a millimeter. It also projects 
upward at the outer edge giving a basined effect at the base of the tooth. A 
well developed median basal accessory cusp is present between the protoconid 
and hypoconid. From a labial view, My and M., resemble the teeth of Scalopus 
more than of any other genus because of the poorly developed cingulum 
between the protoconid and hypoconid if the antero- and postero-internal pro- 
jections of the cingulum are not considered. This species is named for the 
late Henry Rexroad, upon whose ranch we have worked for the past five years 
aud who cooperated in every way possible to make our field work a pleasure 


a well as a SUCCeSS. 


Description of paratype. Paratype no. 4684a consists of left M! and M2 
attached to a fragmentary maxillary, and right M!. Paracone of M! well 
developed, forming a well developed pillar with the first mesostyle. Parastyle 
not developed as in Scapanus. On the base of the tooth there is a slight 
enlargement of the enamel which may be a vestigial parastyle. Protocone well 
developed and separated from the hypocone by a deep groove, resembling the 
condition of M* in young adults of Scalopus. Mesostyle-2 and metastyle are 


; 
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closer together and better developed than in Scapanus. M? with well devel- 
oped parastyle, paracone, protocone, metacone and metastyle; parastyle not 
as large as in Scapanus; mesostyle-1 and -2 separated by a small notch, indi- 
cating a young adult animal; protocone and metacone separated by a slight 
groove. Teeth with four well developed roots. Lingual roots larger than labial, 
the posterior labial root smallest. 


Measurements (in millimeters) of holotype and paratype. 


Anteroposterior diameter of M,-M. (type) 
Transverse diameter of trigonid of (type) -....... . 16 
Anteroposterior diameter of M. (type) 2.6 
Transverse diameter of trigonid of M,, (type) 
Greatest transverse diameter of M1 22 
Greatest anteroposterior diameter of M1 ae 
Greatest transverse diameter of M2 24 
Greatest anteroposterior diameter of 2.6 


Discussion.—There is little doubt that the three upper molars belong to 
the same individual as the fragmentary remus. They all possess fresh fractures 
and were taken from the same washing. They agree in size, stage of wear and 
color. Since the screen used was too fine to allow the missing teeth and the 
anterior part of the ramus to pass through, it is certain that they were not 
recovered from the quarry. Every effort was made to locate the remainder of 
the specimen. The matrix consisted of dry clay ranging from fine flakes to 
clods over eighteen inches in diameter. 

The specimen is distinguished from other Tertiary Talpidae, known from 
upper dentitions, by the complete absence of the hypocone. 


The presence of the basal accessory cusps of the lower molars distin- 
guishes Hesperoscalops from recent genera. 


Order CARNIVORA 
Family PROCYONIDAE 
Procyon rexroadensis sp. nov. 


Holotype.-No. 5522, Kansas University Museum of Vertebrate Paleon- 
to1ogy; left M!; referred material, right Py, no. 5523. Collected summer of 
1938 by C. W. Hibbard and party. 

Horizon and type locality.Upper Pliocene, Meade county, Kansas, Local 
ity no. 3, Rexroad fauna. 

Diagnosis.._A large procyonid, possessing a six tuberculate M! with an 
accessory cusplet on the anterior edge of the inner cingulum; cingulum not as 
well developed as in Procyon cancrivorus (Cuvier). Connecting ridge between 
paracone and protocone, and between metacone and metaconule. Hypocone 
not directly posterior and in line with protocone as in Procyon Cancrivorus, but 
shifted more linguad. 
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Description of holotype—M! of a young adult. The tooth is not as 
guadrate in outline nor the cusps as conical as the corresponding tooth of 
Procyon cancrivorus. The paracone is slightly smaller than the metacone, 
protocone, or hypocone. The protoconule is smaller than the metaconule. The 
hypocone is more linguad than the protocone. The tooth possesses three roots 
with the lingual being much larger and grooved with a suggestion of the 
groove being carried across the cingulum into the valley that separates the 
protocone and hypocone. There is an accessory cusplet lingual to the proto- 
cone on the cingulum. A deep valley separates the protocone and metacone. 
A well developed ridge connects the paracone and protocone. A smaller ridge 
connects the metacone and metaconule and another the metaconule and proto- 
cone. Anteroposterior diameter across paracone and protocone, 11.1 mm. 
Greatest transverse width of tooth, which is across protocone and hypocone, 
11.7 mm. Referred Py has an anteroposterior diameter of 8.8 mm. and the 
greatest transverse diameter of 6.0 mm. P, possesses a well developed exterior 
accessory cusp and a smaller inner accessory cusp. 


Fig. 2— No. 5522, KUMVP 


Procyon rexroadensis Hibbard, n. 
sp., holotype, left M', Rexroad 
fauna, Kansas. Occlusal view. x 2. 


Drawn by Walter Yost. 


Discussion.—Owing to the number of cusps, the tooth slightly suggests 
the genus Ailurus, though it is distinguished by the fact that the conules are 
not as prominently developed. Also M! of Ailurus is much broader than long 
while the tooth of Procyon rexroadensis is nearly equal in these dimensions. 
The development of the unworn cusps suggests in part a milk P+, though the 
roots are developed as those in M!. The tooth in all respects seems to repre- 
sent a procyonid closely related to the subgenus Euprocyon. The development 
of the metaconule and the more lingual position of the hypocone separates it 
from the living species of Euprocyon. This new species is distinct from the 
ether Tertiary forms in that the M! is nearly quadrate in form and that the 
hypocone has shifted considerably labiad. 


Family MUSTELIDAE 
Brachyprotoma breviramus sp. nov. 


Holotype.-No. 4609, Kansas University Museum of Vertebrate Paleon- 
tology; left ramus of young individual bearing alveoli of C, Ps, Ps, Py and 
M.; M, present; collected summer of 1937 by C. W. Hibbard and party. 


Horizon and type loc ality Upper Pliocene, Meade county, Kansas, Local- 
ity no. 3, Rexroad fauna. 


Diagnosis. A small Brachyprotoma with crowded premolar series; M, 
sinall, trigonid longer than talonid, metaconid slightly reduced and appressed 
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to protoconid, hypoconid and entoconid well developed, hypoconid separated 
from protoconid by slight notch, entoconid separated from metaconid by broad 
deep notch. 

Description of holotype—Smallest known species of Brachyprotoma. The 
left ramus is that of a young individual bearing only M,. The premolar series 
is crowded. It appears as though P, was normal, P; with posterior root closely 
crowded against anterior root of Py and set slightly obliquely to the line of 
dentition; P, was apparently two rooted with the posterior root opposite the 
anterior root of Ps and with the anterior root crowded into the edge of canine 
alveolus. The posterior root of P. and the anterior root of Px also are close 
to the canine alveolus. M, small with well developed paraconid, though not 
as high as the protoconid; protoconid separated from paraconid by a slight 
notch. Metaconid appressing protoconid, with top of cusp sloping toward 
talonid. Hypoconid separated from protoconid by a slight notch. The cingu- 
lum is continuous from the hypoconid to entoconid but slightly indented at 
posterior border of talonid. Entoconid well developed, same height as hypo- 
conid, but separated from metaconid by a deep broad notch. Talonid basined. 
Alveolus of Mz indicates a very small tooth. 


Fig. 3-—No. 4609, KUMVP, 
Brachyprotoma breviramus  Hib- 
bard, n. sp., holotype, left ramus, 
Rexroad fauna, Kansas. Lateral 
and occlusal views. x 2. Drawn by 


Walter Yost. 


Measurements (in millimeters) of type of Brachyprotoma breviramus 


Length from posterior border of canine alveolus to posterior border of alveolus 


of M,, 14. 
Length from posterior border of canine alveolus to anterior edge of M, 5.7 
Anteroposterior length of M, 5.7 
Anteroposterior length of trigonid 3.4 
Width of M, through base of metaconid-protoconid 28 
Width across posterior border of talonid 2.5 
Depth of ramus below M, 6.1 


Length from posterior edge of M, to posterior border of condyle, measured on 
inside 13.5 


Distance from anterior border of inferior dental foramen to posterior border of 


the alveolus of M.,, 5 0 
Distance from anterior border of inferior dental foramen to anterior edve of 
condyle 5? 


Remarks. Brac hy protoma breviramus is distinguished from Brac hyprotoma 
obtusata (Cope) by the shorter anteroposterior length of M,, a narrower 
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width across metaconid in proportion to length of M, and a greater depth of 
ramus, greater than anteroposterior length of M,. 


Spilogale rexroadi sp. nov. 


Holotype——No. 4596, Kansas University Museum of Vercebrate Paleon- 
tology, fragmentary left ramus bearing Py, M, and Mb; collected summer 
of 1937 by C. W. Hibbard and party. Referred material; fragmentary right 
ramus, no. 4578, bearing Py and M,; fragmentary right ramus, no. 4573, 
bearing M,. 

Horizon and type locality —Upper Pliocene, Meade county, Kansas, Local- 
ity no. 3, Rexroad fauna. 


Diagnosis —Size, approximately that of Spilogale pygmaea from Acapulco, 
Guerrero, (see measurements); P, with cingulum not as well developed on 
posterior part of tooth as in recent species of Spilogale; M, trigonid longer 
than talonid, paraconid slightly lower than protoconid, metaconid well devel- 
oped, though not as high as paraconid, hypoconid well developed and separ- 
ated from protoconid by a distinct notch, entoconid present, but separated by 
a wider and deeper notch from the metaconid than in the recent species, 
talonid basined, My reduced and single rooted. 


Description of holotype and referred material_—The holotype, a left ramus 
vf an old adult, possesses teeth that show considerable wear. Py, anteriorly 
possesses a distinctly different contour from that of the recent species of 
Spilogale in that there is not developed the prominent cingulum at the anterior 
base of the tooth. Posteriorly the cingulum is also not as prominent. Though 
the cusps of M, are well worn, a deeper and wider notch separates the ento- 
conid and metaconid than in any recent species of comparable wear examined. 
The talonid is shorter in proportion to the length of the tooth than in recent 
species of Spilogale. The ramus is broken anteriorly in front of the posterior 
root of P.,. The posterior mental foramen is directly under the posterior root 


Fig. 4— No. 4596, KUMVP, 
Spilogale rexroadi Hibbard, n. sp., 
holotype, left ramus, Rexroad fau- 
na, Kansas. Lateral (inside) and 
occlusal views. x3. Drawn by 


Walter Yost. 


ot P.. The ramus is broken posteriorly just back of My. Specimen no. 4578 a 
fragmentary right ramus bearing Py and M,, from Locality no. 2, Meade 
county, is slightly larger than the type, which difference may be only sexual. 
The teeth are slightly more worn. P4 possesses a more pronounced median 
crest on the cingulum anteriorly than in the type. M, though a slightly larger 
tooth differs only in a more pronounced hypoconid. Specimen no. 4573 from 
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Locality no. 3 is a fragmentary part of a right ramus bearing only M, and 
the alveolus of M,; it represents an older stage in wear than either of the other 
specimens and agrees in all respects with the type. 


Comparison.—S pilogale rexroadi is intermediate in some respects between 
Spilogale marylandensis and the recent species. It is distinguished from S. 
marylandensis by a wider trigonid for the relative length of M,. The external 
wall of the talonid is offset inwardly as abruptly from that of the trigonid in 
Spilogale rexroadi as in the living species. The metaconid is as well separated 
as in the living species. In specimen no. 4578 the metaconid approaches the 
condition in S. marylandensis. The basal portion of P4 of this specimen is 
more oval in cross section than in the type. Dr. Remington Kellogg has kindly 
compared the fossil holotype with the holotype of Spilogale p. australis Hall 
(No. 70581, USNM; Acapulco, Guerrero, Mexico), and made the measure- 
ments of the recent specimen used in the table. He made the following com- 
ments in a letter: “The postero-external angle of P, is prolonged distinctly 
backward behind level of anterior angle of paraconid of M, in the case of the 
fossil. In S. p. australis, the hinder border of the crown of P, is nearly straight 
and not indented as in the fossil Py. As regards M, it is obvious that S. p. 
australis has the protoconid projecting above level of apex of metaconid. In S. 
p. australis, also the notch between the metaconid and entoconid is U-shaped, 
the anterior face of the entoconid rising abruptly (almost vertically) from the 
notch. On the fossil, the anterior face of entoconid of M, slopes strongly 
backward. Wear apparently has reduced the hypoconid of the fossil tooth. 
About the only point of difference I have noted in My, is that the fossil molar 
has 2 somewhat smaller occlusal surface than that of S. p. australis. The rela- 
tionship of the fossil form is certainly closer with S. p. australis than with other 
recent North American species.” 


Meesurements (in millimeters) of holotype and referred specimens of Spilogale 


rexroadt Hibbard and holotype S. p. australis Hall (no. 70581, USNM). 


No. No. No. No. 
4596 4578 4573 70581 


Holotype USNM 

Length from anterior border of P, to posterior borde: 

of M,, 9.1 9.7 
Py anteroposterior diameter 2.6 27 2.4 
P,, greatest transverse diameter 1.7 1.9 
M, anteroposterior diameter 6.0 57 a3 
M,, transverse diameter at metaconid as 2.8 2.5 
M,, anteroposterior diameter of trigonid 3.2 3.6 PB 
M,. width of talonid across entoconid-hypoconid 2.0 FB 2.1 
M,, anteroposterior diameter 1.9 2.0 
M, greatest transverse diamete: 
Depth of ramus below metaconid 4.1 4.2 
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Trigonictis gen. nov. 


Genotype.—Trigonictis kansasensis sp. nov., no. 4604, Kansas University 
Museum of Vertebrate Paleontology; left ramus bearing Py and M;; right 
ramus bearing Iz, C, Po, P3, Py and M;; and left maxillary bearing P?, P%, 
P4 and M1. 


Diagnosis.—Dental formula 3 1 3? 1; P+ with vestigial deuterocone, larger 


2 
tetartocone behind deuterocone; inner half of M! slightly wider than the outer; 
P. crowded obliquely between canine and P3; Ps slightly crowded obliquely 
between P, and Py; Py without accessory cusp; M, trigonid longer than 
talonid; talonid basined; metaconid appressed to protoconid; hypoconid moder- 
ately developed. (Trigonictis from trigomon, triangle; ictis, weasel; in ref- 
erence to the triangular shaped P+). 


Trigonictis kansasensis sp. nov. 


Holotype.—No. 4604, Kansas University Museum of Vertebrate Paleon- 
tology; left ramus bearing Py and M;; right ramus bearing I3, C, Ps, Ps, Py 
and M,; and left maxillary bearing P?, P?, P4, and M!; collected summer of 
1937 by C. W. Hibbard and party. 


Horizon and type locality—Upper Pliocene, Meade county, Kansas, Local- 
ity no. 3, Rexroad fauna. 


Fig. 5a Trigo- 
nictis kansasensis 
Hibbard, n. gen. and 
sp.. holotype, No. 
4604, KUMVP, 
right ramus, lateral 
and occlusal views, 
Rexroad fauna, Kan- 
sas. x 1. Drawn by 
Walter Yost. 


Description of holotype-—(See table of measurements). The ramus of 
Trigonictis kansasensis represents a form approximately the size of Canimartes? 
idahoensis Gazin. Lower dentitional series well developed and crowded. P. 
with two well developed roots, crowded obliquely between C and Ps; Px 
slightly oblique. Cingulum well developed on premolars. No accessory cusp on 
P,. M, with paraconid and well developed shearing blade, strongly developed 


protoconid, and with metaconid better developed than in Martes pennanti 
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(Erxleben) though appressed to protoconid; hypoconid moderately developed, 
/ with well developed cingulum extending around edge of tooth to metaconid 
r giving a basined talonid; entoconid lacking, no additional cusp on talonid; 
talonid shorter than trigonid. My missing, single rooted and small, the size of 
alveolus represents a tooth half the size of My in Taxidea taxus (Schreber). 


Fig. 5b. Trigonictis kansasensis 
Hibbard, n. gen. and sp., holotype. 
No. 4604, KUMVP, left maxil- 
lary, lateral and occlusal views, 
Rexroad fauna, Kansas. x 1. Drawn 
by Walter Yost. 


Anterior part of ramus is so crushed that the depth in the symphysial region 
can not be determined with certainty. Anterior mental foramen destroyed; 
posterior mental foramen below a point midway between P3 and P4; masseteric 
fossa well developed, similar to that in Taxidea taxus, lacking well defined 
crest along lower margin which is so well developed in Martes. Inferior dental 
foramen reduced in size, slightly smaller than that in Martes, being closer to 
alveolus of Mz than to the inner edge of the condyle. P? two rooted, strongly 
developed with shortened anteroposterior diameter in comparison to transverse 
diameter; similar in size and shape to Py, but not set obliquely. P® as large as 
P, with narrower posterior base, without accessory cusps, and not set obliquely 
as in Taxidea and Martes. P+ with triangular base, a slight indentation on 
border of cingulum between parastyle and deuterocone; supporting deuterocone 
root as heavy as parastyle root, and no marked lingual indentation of cingulum 
posterior to deuterocone. From the inner edge of the deuterocone the cingulum 
is well developed and extends directly in a straight line to the posterior base of 
the tooth, tetartocone better developed than deuterocone. Parastyle less devel- 
oped than in Martes, being only a very slight upward projection of the cingu- 
lum. Infraorbital foramen opens posterior to anterior root of P4. M! similar 
to M! in Martes, but larger with inner half of tooth only slightly wider than 
outer half. Paracone well developed, larger than metacone. Protoconule, proto- 
cone, hypocone and metaconule present. Cingulum well developed along lingual 
side, forming a strong shelf labial to paracone. 


Comparison.—Trigonictis kansasensis is distinguished in the upper denti- 
tion from all known fossil and recent mustelids by the structure of P+. The 
only fossil dentitions known to approach the above form are the two upper 
carnassials reported by Gazin (1937) from the Hagerman beds of Idaho. 
These carnassials differ in that they have a slightly deeper notch between the 
deuterocone and parastyle and a less pronounced cingulum along the lingual! 
} border of the tooth giving the tooth a base less triangular than in Trigonictis. 
Because the carnassials were not found associated with the rami from the 
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Hagerman beds and further because a greater number of the Tertiary forms 
are known only from rami, the relationship of Trigonictis to contemporaneous 
and earlier forms must await the recovery of more complete and associated 


lower and upper dentitions. Examination was made of casts of the teeth and a 


tooth fragment reported by Cope (1893). I agree with Gazin that the tooth 
fragment reported by Cope as the talonid of Py, is in all probability the 
deuterocone of an upper carnassial. Does this deuterocone belong to Cani- 
martes? If it does, Canimartes is distinct from Trigonictis because the deutero- 
cone of Canimartes is too constricted and too well set off from the rest of the 
tooth to belong to the above form. Therefore, the deuterocone of Canimartes 
is as prominent as the deuterocone in Martes, though slightly larger. In the 
case that the tooth fragment from the Blanco represents the deuterocone of 
Canimartes and the two upper carnassials from the Hagerman beds belong with 
the rami of Canimartes? idahoensis Gazin and Canimartes? cookii Gazin, then 
the Blanco and Hagerman mustelids represent two distinct genera on the basis 
of P+. 

The maxillaries and rami of Trigonictis konsasensis were found in contact. 
We, therefore, have without question a nearly complete upper and lower denti- 
tion of a single individual which, on the basis of P+ alone, represents a distinct 


form. 
T rigoniclis Canimartes ? 
kansasensis idahoensis 


KUMVP Type USNM Type 
Measurements (in millimeters) : No. 4604 No. 12030 
After Gazin 


Distance between posterior margin of canine alveolus and pos- 
terior margin of coronoid process immediately above condyle 58.7 
Distance from posterior margin of canine alveolus to posterior 
margin of alveolus for M., 
Depth of ramus posterior to ~ 
Depth of ramus below middle of M, 
Depth of ramus posterior to M, 
Thickness of ramus below middle of M, 
I.,, anteroposterior diameter 
I.,, greatest transverse diameter 
C, anteroposterior diameter 
C, greatest transverse diameter 
anteroposterior diameter 
greatest transverse diameter 
anteroposterior diameter ............ 
greatest transverse diameter _............... 
anteroposterior diameter .............. 
greatest transverse diameter ...... 
M,, anteroposterior diameter 
M,, length of trigonid from anterior wil of tooth to notch 
ee protoconid and hypoconid 
M,. greatest transverse width of tooth 


M 


1° width of trigonid anterior to metaconid 


| 

15.0* 

15.2 | 

17.2 

7.5 

7.7 

4.4 

14.2 

99 

6.3 
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P2, greatest transverse diameter ................... 3.6 
P4, width across deuterocone to labial edge of tooth —............ 78 
P4, width of tooth across tetartocone —....................-20-0c20000-e--e- 6.6 
M1, anteroposterior diameter across paracone and metacone .... 6.6 
M1, anteroposterior diameter across inner half ......................-- 6.8 


* Approximate. 
Order RODENTIA 
Family SCIURIDAE 
Citellus howelli sp. nov. 


Holotype—No. 4598, Kansas University Museum of Vertebrate Paleon- 
tology; part of right ramus bearing part of incisor, Py-M3. Collected summer 


of 1937 by C. W. Hibbard and party. 


Paratypes.—No. 4585, part of left ramus bearing P4; no. 4586 part of left 
ramus bearing P4-Ms, all from Locality no. 3. 

Horizon and type locality—Upper Pliocene, Meade county, Kansas, Local- 
ity no. 3, Rexroad fauna. 


Description of holotype—A ground squirrel slightly larger than Citellus 
mexicanus parvidens (Mearns). The anterior part of the ramus back to the 
anterior root of P4 is missing. Posteriorly the coronoid process, condyle and 
angle are missing. The dentitional pattern is that of an adult. Anteroposterior 
diameter of tooth row, 8.4 mm. All roots of teeth are more heavily developed 


Fig. 6— No. 4598, 
KUMVP, Citellus how- 
elli Hibbard, n. sp., hol- 
otype, right ramus, Rex- 
road fauna, Kansas. Lat- 
eral and occlusal views. 


x3. Drawn by Walter 
Yost. 


than in C. m. parvidens and C. spilosoma obsoletus (Kennicott), especially 
the second root on the lingual side and the posterior root of M3. Protoconid 
Howell, 1938, pl. 12) and hypoconid separated by a deep broad notch. P, 
does not possess as large a hypoconid as in the recent Citellus. M,-Ms 
approach closely the shape of those teeth in C. s. obsoletus though slightly 
larger and heavier. 


Paratype no. 4585 agrees with the type though Py possesses a greater 
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amount of wear. Specimen no. 4586 is an older specimen than the type and 
slightly smaller, the anteroposterior diameter of the tooth row is 7.7 mm. This 
species is named for the late Mr. Arthur H. Howell, formerly of the United 
States Biological Survey. 

Citellus howelli is distinguished from the other Pliocene and Pleistocene 
forms by its size. It is smaller than Citellus bensoni Gidley, C. cochisei Gidley, 
C. tuitus Hay, and C. taylori Hay. 


Citellus rexroadensis sp. nov. 


Holotype.—No. 4608, Kansas University Museum of Vertebrate Paleon- 
tology, incomplete left ramus bearing incisor, P4-M3. Collected summer of 


1937 by C. W. Hibbard and party. 


Paratypes—No. 4587, nearly perfect right ramus bearing incisor, P4-Mo; 
no. 4588, incomplete left ramus bearing M,-M3; no. 4732, incomplete left 
ramus bearing incisor, P4y-Mo. 

Horizon and type locality—lUpper Pliocene, Meade county, Kansas, Local- 
ity no. 3, Rexroad fauna. 


Description of holotype——(For measurements see table). A large ground 
squirrel the size of Citellus columbianus (Ord). The posterior region of ramus 
back of M:; is missing and the underside as far forward as M,. Dentitional 
wear is that of an adult. The transverse diameters of the teeth are greater than 
their respective anteroposterior diameters. The cusp pattern of the teeth is that 
of our recent Citellus. Paratype no. 4587 is nearly perfect, except that the tip 
of the condyle, the coronoid process, and M3 are missing. The paratypes agree 
with the type except for different stages of dentitional wear. 


Fig. 7 — No. 4608, KUMVP, 
Citellus rexroadensis Hibbard, n. sp., 
holotype, left ramus, Rexroad fauna, 
Kansas. Lateral and occlusal views. 


x3. Drawn by Walter Yost. 


In comparison with Citellus franklini (Sabine) the ramus is not as long 
nor slender, but shorter and heavier. The length of the dental series compares 
only with that of Citellus variegatus (Erxleben), C. beecheyi (Richardson) 
and C. columbianus. Citellus rexroadensis differs from the above in the follow- 
ing characters: in C. variegatus the anterior part of Py is narrower and the 
anteroposterior length of M., greater; C. columbianus differs in that the men- 
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tal foramen is closer to Py and P, is reduced; C. beecheyi also is distinguished 
by its greater diastemal length. 

Owing to the fragmentary material and lack of upper dentitions it is 
impossible to place these ground squirrels with any known subgenus as worked 
cut by Howell (1938) on cranial and upper dentitional characters or to con- 
sider their relationship with any known fossil or living forms. Their size alone, 
as well as the character of the ramus, distinguishes them from any fossil or 
living species known from the plains region. 


The three isolated molars no. 3928 from Locality no. 2, reported by 
Hibbard, (1938, p. 244), as Cynomys sp. do not belong to that genus, but 
are old worn Mg of a large Citellus probably C. rexroadensis. They are not as 
large as the Mz of Cynomys ludovicianus (Ord) from the Pleistocene of 


Meade county. 


Measurements (in millimeters) of type and paratypes of Citellus rexroadensis 
No. No. No. 
4008 4587 4732 


Type 
Anteroposterior diameter of P : 
Anteroposterior diameter of P 8.0 8.3 79 
Greatest transverse diameter of P, . 26 2.6 2.7 
Greatest transverse diameter of M, 3.1 3.0 
Greatest transverse diameter of .......... 3.6 3.1 
Length of diastema from P, to incisor ...... 7.5 
Distance from mental foramen to the rear of the sonia 22.0 
Depth of ramus on inside below P, 78 7.6 8.5 
Depth of ramus on inside below M,, ...... 


Family HETEROMYIDAE 
Liomys centralis sp. nov. 


Holotype-—No. 4589, Kansas University Museum of Vertebrate Paleon- 
tology, part of left ramus bearing incisor, Py, M, and alveolus of My. 
Collected summer of 1937 by C. W. Hibbard and party. 


Horizon and type locality—Upper Pliocene, Meade county, Kansas, Local- 
ity no. 3, Rexroad fauna. 

Description of holotype.—Part of left ramus bearing incisor, Py and M, 
of a young adult heteromyid rodent slightly larger than Liomys irroratus texen- 
sis (Merriam). Py large, anteroposterior diameter of crown 1.1 mm.; trans- 
verse width, 1.4 mm. The cusps show but slight wear. On the anterior lophid 
there are three distinct cusps. There is a slight reéntrant angle between the 
lingual and median cusps. The lingual and labial cusps are crescentic, form- 
ing a distinct basin between the anterior lophid and the posterior lophid. In 
the basin of the anterior lophid posterior to the median cusp is a low secondary 
cusp. The posterior lophid possesses three cusps. The middle cusp is the more 
pronounced and extends forward to touch the accessory cusp in the basin of 
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the anterior lophid. Well developed reéntrant angles separate the lophids along 
the sides of the tooth. The valley of Py is not as deep as that of M, owing 
to the meeting of the accessory cusp of the anterior lophid and the middle 
cusp of the posterior lophid. The first wearing pattern will be H shaped if 
the two median cusps fuse. The labial reéntrant angle will wear down first 
giving an isolated enamel lake before the true Y pattern is reached. Py crown 
will increase in size with wear and will equal that of M, or slightly exceed it. 
M, large with slightly greater transverse width than P4; anteroposterior diam- 
eter, 1.1 mm.; transverse diameter, 1.5 mm. Anterior lophid with three cusps 
and posterior lophid with three cusps. M, will possess, for a very short time, 
an H pattern, then an isolated enamel lake on the labial side, later passing 
into a Y pattern before reaching the adult pattern of Liomys. Diastemal region 
short. Mental foramen and masseteric ridge missing owing to the fractured 
condition of the ramus. Anteroposterior diameter of P,-M,, alveolar, 2.9 mm. 


Fig. 8 — No. 4589, KUMVP, 
Liomys centralis Hibbard, n. sp., 
holotype, left ramus, Rexroad 
fauna, Kansas. Lateral and occlu- 
sal views. x6. Drawn by Walter 
Yost. 


The form resembles Diprionomys argarius Wood in that Py possesses a 
sharply crescentic protolophid and a straight metalophid; differing in that there 
is an accessory cusp posterior to the median cusp of the anterior lophid. The 
presence of this accessory cusp and the well developed median cusp of the 
posterior lophid will not give the typical Diprionomys pattern of P4 which 
consists of two separate enamel lakes. From a study of the unworn crown 
pattern of Py, it is found to approach closely that of the unworn pattern of 
P, of Liomys. Py will possess as large a crown pattern as M, if not slightly 
larger when worn down. Mz from the study of the alveolus is as large as M;. 


Perognathus gidleyi sp. nov. 


Holotype.—No. 4775, Kansas University Museum of Vertebrate Paleon- 
tology, part of left ramus bearing P4-M3. Collected summer of 1938 by C. W. 
Hibbard and party. 

Paratype—No. 5928, Locality no. 3, part of right maxillary bearing 
P4-M1, 

Horizon and type locality—Upper Pliocene, Meade county, Kansas, Local- 
ity no. 3, Rexroad fauna. 
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Description of holotype——Perognathus gidleyi is a pocket mouse the size 
of Perognathus formosus Merriam. The dentitional pattern is that of a young 
adult. Py is high crowned, the cusps, not worn completely down, present an 
X pattern. The external reéntrant angle of P is as well developed as the 
internal reentrant angle. Py slightly larger than M3. The median valleys of the 
molars are deep. M; and Mz will possess a distinct H pattern in later stage 
of wear. It is doubtful if it will be possessed by the small M3. M, larger than 
My. Alveolar length of P4-Ms series, 3.5 mm.; greatest transverse diameter of 
P,, 0.8 mm.; greatest transverse diameter of M,, 1.2 mm.; greatest transverse 
diameter of Mo, 1.1 mm.; greatest transverse diameter of Mz, 0.7 mm. The 
mental foramen in relation to P, is situated as in Perognathus formosus and is 
approximately the same size. The rnasseteric ridge is slightly heavier and ends 
farther up on the diastema in P. gidleyi than in P. formosus. The lower part 
of the ramus is missing. 

Paratype no. 5928 is an older individual, the teeth possessing greater 
amount of wear. They are referred to the above form because of their same 
relative size and association in the deposit. The anterior cusp of P4 is not as 
distinctly isolated as in Perognathus formosus based on specimens of compar- 
able age wear. The anterior cusp fuses with the posterior cusps at an earlier 
stage of wear. M! possesses a more greatly developed external reentrant angle 
which persists a longer time in adult stage of wear than in the recent forms. 


Fig. 9 — No. 4775, KUMVP, Perognathus 
gidleyi Hibbard, n. sp., holotoype, left ramus, Rex- 
road fauna, Kansas. Occlusal view. x 6. 


Perognathus gidleyi is distinguished from Perognathus furlong: Gazin and 
P. coquorum Wood by its smaller size and dentitional pattern which is more 
nearly comparable to the recent species than to the former. Perognathus dunklei 
Hibbard is smaller and the cusps of the molar teeth more distinct. Perognathus 
gidleyi approaches the recent forms of Perognathus more closely than any 
previously described fossil species though it is distinguished by deeper reentrant 
angles and valleys than are to be found in the recent forms of comparable 
dentitional wear. 

This species is named for James W. Gidley, who devoted much of his 
time to the collecting and the study of the Upper Pliocene faunas in North 
America. 

Family CRICETIDAE 
Baiomys rexroadi sp. nov. 
Holotype.—No. 4670, Kansas University Museum of Vertebrate Paleon- 


tology; left ramus with incisor, M,-M3. Collected summer of 1938 by C. W. 
Hibbard and party. 


Horizon and type locality—Upper Pliocene, Meade county, Kansas, Local- 
ity no. 2, Rexroad fauna. 


Description of holotype—A mouse slightly smaller than Baiomys taylori 
(Thomas). Anteroposterior length of molar series, 2.6 mm.; dentition of 
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young adult, cusps slightly worn. Mental foramen closer to anterior root of 
M,, and masseteric ridge closer to alveolus of M, than in B. taylori. Unworn 
M, with a slight indentation or groove on anterior face at top of crown. My 
not as heavy as in B. taylori; transverse diameter less and cingulum not as well 
developed between the cusps. M;, more triangular in outline than in B. taylori 
and with the posterior part narrower, though the tooth is no larger. 

Discussion Peromyscus brachygnathus Gidley from the Curtis Ranch 


Fig. 10 — No. 4670, KUMVP, Baiomys 
rexroadi Hibbard, n. sp., holotype, left ramus, 
Rexroad fauna, Kansas. Lateral and occlusal 
views. x 10. Drawn by Walter Yost. ~we™® 


and Peromyscus minimus Gidley from the Benson fauna are conisdered from 
their tooth patterns to belong to the genus Baiomys. Baiomys rexroadi is dis- 
tinguished from Baiomys brachygnathus by its smaller size and apparently 
larger Mz. The Mz of B. rexroadi is larger only in that the posterior cusps 
are more elongated. This difference may be due chiefly to wear since B. 
brachygnathus possesses well worn teeth. Baiomys rexroadi more nearly ap- 
proaches Baiomys minimus, the only marked difference being the presence 
of a larger anterior lobe of M, in B. minimus. Gidley (1922, p. 124) gave 
as the principal character of B. minimus the presence of two cusps on the 
anterior lobe. The specimen was carefully examined and I think what Gidley 
considered as two cusps is produced by a slight chip in the enamel of the 
anterior lobe. The presence of two cusps on the anterior lobe of M, is due to 
the development of a deep groove on the anterior face of that tooth. The 
presence of two cusps on the anterior lobe of M, is common in other fossil 
and living cricetid rodents. 


Peromyscus kansasensis sp. nov. 


Holotype.—No. 4597, Kansas University Museum of Vertebrate Paleon- 
tology; incomplete right ramus bearing incisor, M,-M3. Collected summer of 
1937 by C. W. Hibbard and party. 


Horizon and type locality—Upper Pliocene, Meade county, Kansas, Local- 
ity no. 3, Rexroad fauna. 

Diagnosis.-A form the size of Peromyscus c. californicus (Gambel) with 
low open cusps and wide open valleys between cusps. No accessory cusp present 
even in rudimentary stage. M. not compressed by crowding, with rather 
narrow transverse diameter in proportion to anteroposterior diameter. 
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Description of holotype——The coronoid process and angle of the ramus 
are missing. M, is the size of M, of Peromyscus c. californicus. The anterior 
lobe of M, possessed a shallow groove on the anterior face in immature stage, 
though nearly missing at present stage of wear. M, is not as compressed antero- 
posteriorly as the My of Peromyscus leucopus or californicus; the tooth pos- 
sesses a narrower transverse diameter for its anteroposterior diameter. Mz 
possesses a better developed cingulum than P. californicus, and a slightly 
greater anterior transverse diameter in proportion to its anteroposterior diam- 
eter. There is a well developed foramen between M3, and the coronoid process. 
The mandibular foramen, mental foramen, masseteric ridge and capsular 
process for the reception of the incisor corresponds with that of P. californicus. 
Anteroposterior diameter of M,-Mz series, 4.1 mm.; depth of ramus below 
M,, 2.9 mm.; and below Ms, 2.5 mm.; length of diastema from anterior 
border of M, to posterior border of the incisor alveolus, 3.7 mm. 


Discussion Peromyscus kansasensis is distinguished from Peromyscus 
antiquus, longidens, pliocenicus and nesodytes by its smaller size and from P. 
dentalis by shallower ramus and normal M3. Peromyscus kansasensis ap- 
proaches more nearly Peromyscus martini from the Middle Pliocene of 


Fig. 11.—No. 4597, KUMVP, 

Peromyscus kansasensis Hib- 
bard, n. sp., holotype, adult, 
right ramus, Rexroad fauna, 
Kansas. Lateral and occlusal 
views. x 6. 


Kansas, than it does any other known fossil form, though it is distinguished 
from that form by its slightly larger size and broader valleys between the cusps. 
The absence of accessory tubercles between the principal cusps of the molars 
indicates that this species should be placed in the subgenus Haplomylomys. 


The genus Peromyscus seems to have been the paleontologists’ catch-all 
for many forms since the Oligocene. Whether the genus Peromyscus existed 
even as early as the Upper Pliocene in North America is worth considering. 
The Tertiary fossil material assigned at present to the genus Peromyscus are 
Peromyscus-like rodents. If they are Peromyscus they all apparently belong to 
the subgenus Haplomylomys, a subgenus which through the latter part of the 
Tertiary enjoyed a much wider distribution than at present. Today they are 
represented by a few lingering forms. To date no Tertiary fossil is known to 
represent the subgenus Peromyscus and the evidence is that the subgenus 
appeared late in the Pleistocene faunas, at least in the central and northern 
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part of North America, in spite of the fact that the subgenus Peromyscus 
enjoys at present such a widespread distribution and plasticity. 


Symmetrodontomys gen. nov. 


Genotype——Symmetrodontomys simplicidens sp. nov., no. 4601, Kansas 
University Museum of Vertebrate Paleontology; incomplete left ramus bear- 
ing incisor, M,-M3. Collected summer of 1937 by C. W. Hibbard and party. 

Diagnosis—A mouse with simple broad cusps, wide valleys and poorly 
developed cingulum. M, with well developed groove on face of anterior lobe 
giving the appearance of two distinct cusps. Protoconid and metaconid not 
aiternating as in Peromyscus, more nearly opposite. Hypoconid and entoconid 
relation the same as that of the above cusps. Cusps of M. more nearly oppo- 
site, with valleys opposite. M3 not reduced as in Peromyscus, but better devel- 
oped than in Akodon, with valleys opposite and not alternate. Mental foramen 
close to anterior root of M, and nearly joined by masseteric ridge. Ramus 
strong and deep. (Symmetrodontomys from symmetria, symmetry; odous, 
tooth; mus, mouse). 


Symmetrodontomys simplicidens sp. nov. 


Holotype.—No. 4601, Kansas University Museum of Vertebrate Paleon- 
tology; incomplete left ramus bearing incisor, M,-M3. Collected summer of 


1937 by C. W. Hibbard and party. 


Paratypes—Nos. 4545, left ramus with M,-M3; 4546, incomplete right 
ramus with M,; 4548, incomplete left ramus with My; 4550, incomplete right 
ramus with M,; 4552, incomplete right ramus with Ms; 4553, incomplete 
right ramus with Ms; 4555, incomplete right ramus with M,-Ms3; all the 
above forms from Locality no. 3; 4671, incomplete left ramus with M,-M3;, 
from Locality no. 2. 


Horizon and type locality—Upper Pliocene, Meade county, Kansas, Local- 
ity no. 3, Rexroad fauna. 


Description of holotype—An incomplete left ramus bearing incisor and 
M,-M3, of an adult individual, slightly larger than Peromyscus leucopus 
(Rafinesque) ; length of M,-Mz series, 4.4 mm.; depth of ramus below middle 
of M,, 4.1 mm.; depth below Mz, 3.3 mm.; diastema, 3.5 mm. M,, with 
groove on anterior face of lobe. Valleys anterior to protoconid and metaconid 
epposite. Protoconid in part posterior to metaconid. Valleys posterior to proto- 
conid and metaconid nearly opposite ending in wide curves and not in acute 
angles as in Peromyscus, or in constricted curves as in Akodon. The valleys 
between entostylid and entoconid weak. M., with cusps nearly opposite, so that 
in well worn dentition the cusps become confluent. Valleys between cusps 
opposite. Anteroposterior diameter slightly greater than transverse. Ms not 
reduced, nearly rectangular, posterior portion with a slightly less transverse 
diameter than anterior portion. Valleys opposite and shallow between cusps 
and not deep as in Peromyscus and Akodon. Mz is not constricted as much 
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anteroposteriorly as in Akodon. Ms and Ms, in adult stage, wear to an open 
8 pattern, for at this time the valleys and cusps are opposite. There are no 
accessory cusps between the principal cusps nor any tendency for development 
of such cusps from the cingulum. The tooth series is not crowded. The anterior 
and posterior border of each tooth is well developed and rounded in old adult 
stage and not flattened. Mental foramen is close to base of anterior root of 
M, and the masseteric ridge ends almost on the edge of the foramen. This 
corresponds more nearly to the relationship in Hesperomys venustus than in 
any other observed form. 


Fig. 12.—No. 4601, KUMVP, 
Symmetrodontomys simplicidens 
Hibbard, n. gen. and sp., holo- 
type, left ramus, Rexroad fauna, 
Kansas. Lateral and occlusal 
views. x6. Drawn by Walter 
Yost. 


The paratypes agree well with the type, excepting no. 4671, from Locality 
no .2, in which the anterior groove on the anterior lobe of M, has become 
deepened, also the reéntrant angle anterior to the metaconid is deep and 
narrow, thus producing a well developed, distinct and isolated cusp which 
exists in the adult stage of wear. 


Table of measurements (in millimeters) of paratypes of Symmetrodontomys simplicidens. 


No. No. No. No. No. 
4545 4546 4548 4550 4671 
Anteroposterior diameter of M, 1.8 
Anteroposterior diameter of M,, 
Depth of ramus below M, .. bantiaaecics 
Depth of ramus below M., 
Length of diastema 


Symmetrodontomys simplicidens is distinguished from all other known 
fossil and living forms by its opposite cusps of My in adult stage of wear, 
broad open valleys between the cusps and the unreduced Mz. Symmetrodon- 
tomys possesses more characters in common with the Central and South Amer- 
ican cricetid rodents than with those of North America. 
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Parahodomys quadriplicatus sp. nov. 


Holotype.—No. 4496, Kansas University Museum of Vertebrate Paleon- 
tology; incomplete left ramus of a young adult, bearing incisor, M,-M3 and 
condyle; angle and coronid process missing. Collected summer of 1937 by 


C. W. Hibbard and party. 


Paratypes.—Twenty rami with one or more teeth, nos. 4492, 4493, 4494, 
4495, 4497, 4498, 4499, 4500, 4503, 4504, 4505, 4507, 4509, 4519, 4521, 
4524, 4525, 4758, 4761, and 5974 from Locality no. 3; two rami, nos. 4677 
and 4678 from Locality no. 2; twelve maxillaries with one or more teeth each, 
nos. 4502, 4506, 4508, 4510, 4512, 4513, 4514, 4516, 4517, 4520, 4759, and 
4760 from Locality no. 3; one maxillary, no. 4675, from Locality no. 2. The 
rami contain teeth which represent all stages of wear and are used for basis 
of specific characters. 


Horizon and type locality—Upper Pliocene, Meade county, Kansas, Local- 
ity no. 3, Rexroad fauna. 


Diagnosis ——Lower molars shorter crowned, reéntrant angles shallower, 
broader and extend farther across crown, being more alternating and directed 
forward at a greater angle than those of comparable age wear in Parahodomys 
spelaeus Gidley and Gazin. Molars with a slightly greater anteroposterior and 
transverse diameter; M. heavier with a more prominent posterior lobe than 
P. spelaeus. M3 with four distinct reentrant angles. 


Description of holotype.—Anteroposterior diameter of crown series of M- 
M3, 9.5 mm.; greatest depth of ramus from crown to base of ramus, 8.6 mm.; 
distance from anterior alveolus of M, to the posterior border of incisor 
alveolus, 7.0 mm.; distance from tip of incisor to posterior border of condyle, 
30.2 mm. The dentition differs from that of Parahodomys spelaeus in that the 
teeth are lower crowned, shallower, with broader alternating and forwardly 
directed reentrant angles. 


M, with posterior loop, two alternating open triangles and anterior loop. 
Anterior loop possesses an enamel lake which was cut off from the shallow 
anterior external reentrant angle during immature stage. The posterior outer 
salient angle rounded. My consists of a posterior loop, two open triangles 
which are confluent and an anterior loop. M. consists of a posterior loop 
opening widely into two open confluent triangles and a closed anterior loop. 
M;, will soon possess an open S pattern. 


Description of paratype material—The fragmentary rami and maxillaries 
represent all stages of wear from immature to old adult. M,, in the immature 
stage before wear possessed a small anterior loop, three alternating triangles 
and a small posterior loop. The first outer salient angle extended nearly across 
the loop, being much deeper at the apex. As soon as the crown began to wear 
an enamel lake was cut off from the angle; the angle became more open, more 
rounded and receded rapidly with wear. Wear causes the two triangles to 
become more confluent, the posterior and anterior loops becoming more nearly 
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|1.—Parahodomys quadriplicatus Hibbard. 


Fig. 1. No. 4504, KUMVP, immature, Rexroad fauna, Kansas. Occlusal view, 
left M,-M,. Fig. 2. No. 5974, KUMVP, young adult, Rexroad fauna, Kansas. 
Occlusal view, right M,-Mg.. Fig. 3. No. 4496, KUMVP, type specimen, young 
adult, Rexroad fauna, Kansas. Occlusal view, left M,-M.. Fig. 4. No 4497, 
KUMVP, young adult, Rexroad fauna, Kansas. Occlusal view, right M,-M.. Fig. 5. 
No. 4499, KUMVP, adult, Rexroad fauna, Kanses. Occlusal view, left M,-M.. 
Fig. 6. No. 4678, KUMVP, adult, Rexroad fauna, Kansas. Occlusal view, right 
Fig. 7. No. 4525, KUMVP, adult, Rexroad fauna, Kansas. Occlusal 


view, right M,-M.. Fig. 8. No. 4758, KUMVP, adult, Rexroad fauna, Kansas. 
Occlusal view, left M,-Mgz. Fig. 9. No. 4492, KUMVP, adult, Rexroad fauna 
Kansas. Occlusal view, left M,-M.. Fig. 10. No. 4500, KUMVP, adult, Rexroad 
fauna, Kansas. Occlusal view, right M,-M,.. Fig. 11. No. 4524. KUMVP, cld 
adult, Rexroad fauna, Kansas. Occlusal view, left M,-M.,. Fig. 12. No. 4495, 
KUMVP, old adult, Rexroad fauna, Kansas. Occlusal view, right M,-M.. 


All figures, x 6. 


Pirate 2.—Parahodomys quadriplicatus Hibbard. 


Fig. 1. No. 4677, KUMVP, old adult, Rexroad fauna, Kansas. Occlusal view, 
rgiht M,-M,,. Fig. 2. No. 4493, KUMVP, old adult, Rexroad fauna, Kansas. Oc- 
clusal view, left M,-Mg.. Fig. 3. No. 4503, KUMVP, old adult, Rexroad fauna, 
Kansas. Occlusal view, right M,-M.. Fig. 4. No. 4508, KUMVP, young adult, 
Rexroad fauna, Kansas. Occlusal view, right M1-M3. Fig. 5. No. 4689, KUMVP, 
young adult, Rexroad fauna, Kansas. Occlusal view, right M3. Fig. 6. No. 4502, 
KUMVP, adult, Rexroad fauna, Kansas. Occlusal view, right M1-M3. Fig. 7. No. 
4511, KUMVP, adult, Rexroad fauna, Kansas. Occlusal view, right M1-M2. Fig. 8. 
No. 4759, KUMVP, adult, Rexroad fauna, Kansas. Occlusal view, left M1-M3. 
Fig. 9. No. 4517. KUMVP, adult, Rexroad fauna, Kansas. Occlusal view, right 
Mi1-M2. Fig. 10. No. 4523, KUMVP, adult, Rexroad fauna, Kansas. Occlusa! 
view, left M3. Fig. 11. No. 4510, KUMVP, adult, Rexroad fauna, Kansas. Occlusal 
view, right M2-M3. Fig. 12. No. 4506, KUMVP, adult Rexroad fauna, Kansas. 
Occlusal view, left M1-M2. 


All figures, x 6. 
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closed off from the alternating triangles. The anterior loop becomes closed oft 
first, then as the crown wears down it begins to open into the triangle; at this 
stage the triangles are confluent and the posterior loop is closed off. Next the 
first outer salient angle is again cut off, forming another small enamel lake, 
the outer enamel border of the anterior loop being continuous with the outer 
enamel border of the second triangle. The inner posterior reéntrant angle is 
next to be cut off forming an enamel lake; then the posterior external reéntrant 
angle. My. consists of a posterior loop succeeded by two alternating triangles 
and an anterior loop of equal size. In the immature specimen these triangles 
are all closed. With wear the two triangles become confluent. The anterior 
outer reentrant angle is the first to disappear, leaving an enamel lake. Follow- 
ing this the posterior internal reentrant angle disappears, producing an M, 
with an open S shaped pattern. The remaining reéntrant angle disappears 
next in order. Mz loses its S shaped pattern before M. gains its S shaped 
pattern. Mz loses all of its reéntrant angles sooner than My or M,. The 
internal reentrant angle of Mz is lost first and is soon followed by the outer, 
both forming enamel lakes. M;, Ms, and Mz each possess two large roots, 
one anterior and one posterior. 


M! in the immature consists of an anterior loop, three alternating triangles 
and a posterior loop of the same size. The second and third alternating tri- 
angles soon become confluent. The first triangle opens widely into the anterior 
lcep. The first and second alternating triangles remain nearly closed through- 
cut the changes in tooth pattern. M? consists of a small posterior loop the size 
of the two alternating triangles and a slightly larger anterior loop. The two 
triangles soon wear down so that they become confluent. 


M® shows the greatest change in pattern. In the immature stage it is made 
up of four loops all meeting at a common center. The one that will become 
the anterior loop is the anterior lingual loop and is the largest. The anterior 
labial loop is next in size. The two posterior loops are equal in size. As the 
crown wears down the loops shift in position, giving what would correspond 
to a large anterior loop, the first alternating triangle larger than the second 
alternating triangle and a small posterior loop the size of the second alternating 
triangle. M® then in the immature and adult pattern possesses four reéntrant 
angles; these are present until late in life. The posterior reentrant angle is lost 
first, the inner reentrant second, and the anterior outer angle third. M! 
possesses from five to three roots, a large anterior root, a heavy lingual root, 
and from three to one posterior labial roots. The two most outer posterior 
roots is absorbed. M2 possesses two well developed roots on the labial side 
and one large root on the lingual side apparently formed by the fusion 
of two roots. M* possesses four roots, but the posterior lingual root is 
vestigial. Only three maxillaries, nos. 4502, 4508 and 4759, were recovered 
with complete molar series, the lengths of the tooth rows are respectively: 
8.7, 8.5 and 9.6 mm. No. 4760 is the anterior part of the skull bearing incisors, 
RM!-M? and LM?; distance from inside of the incisor to M!, 15.5 mm; 


length of incisive foramen, 12.0 mm. 
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Table of measurements (in millimeters) of paratypes of Parahodomys quadriplicatus. 


Ps No. No. No. No. No. No. No. 
this 4492 4493 4494 4495 4500 4524 4525 
the Total length of ramus from condyle to tip 

uter Depth of ramus at a point between 

e is M, 72 72 65 65 
rant Distance from anterior face of condyle to 

posterior border of crown of Mg ............ : ... 10.6 
e Length of lower molar series measured at 


.72 83 65 75 .. 68 64 
Depth of ramus below middle of M, ........ Fi Bz 
M, 
ue Comparison.—Parahodomys quadriplicatus differs in lower dentition as 
he greatly from Parahodomys spelaeus as Parahodomys spelaeus differs from 
«a Hodomys alleni (Merriam). Since the upper dentition of P. spelaeus is not 
tg known it seems best to refer the Rexroad species to the Pleistocene genus. 
Parahodomys quadriplicatus is nearly the same size as P. spelaeus, but 
differs in the following characters: tooth crown shorter; reéntrant angles 
les shallower, broader, more alternating and forwardly directed, lost earlier in 
ri- wear; anterior external reentrant angle extending farther across anterior lobe 
ior of the molars; all other reentrant angles better developed in immature and 
sh- young adult stages; posterior loop of M3 larger; My in old adult stage with 
ize distinctive S pattern. There is one character in common which seems to point 
wo to a close relationship of the two fossil forms, that is the presence of a third 
reentrant fold in Ms on the posterior internal lobe opposite the large external 
fold, as has been pointed out by Gidley and Gazin (1938, p. 62). They stated 
de that, “Hodomys and Parahodomys are readily distinguished from each other 
ne by the fact that in Parahodomys the reéntrant valleys are directed almost at 
or right angles to the longitudinal plane of the tooth row, while in Hodomys 
he they slant well forward.” In Parahodomys quadriplicatus the reéntrant angles 
id slant forward considerably more than those in the specimens of Hodomys 
id examined and are decidedly more alternating than in P. spelaeus. 
2 The four reétrant angles of M; serve to distinguish Parahodomys quadri- 
i plicatus from the following genera: Neotoma, Hodomys, Xenomys, Teanopus, 


1 and Tretomys. From a study of the recent skulls and rami of Holochilus 
braziliensis and chacarius and of Ameghino’s figures (1889, pl. 4, figs. 10-12) 


t 

: of the fossil forms of H. vulpinus and multannus, I agree with Merriam 

. (1894, pp. 225-234) that they are more closely related to the sigmodont 
rodents, considering Sigmodon as characteristic of that group, than to the pack 


rats. I also consider Ptyssophorus more closely related to Holochilus than to 
i any of the genera of pack rats on the basis of the compressed M., and of the 
crown pattern of Ms. However, when the upper dentition is known Ptysso- 
phorus may prove to be nearer Tretomys than to Holochilus. 


The ramus of Parahodomys quadriplicatus, no. 4507, is nearly perfect, 


‘ 
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lacking the angle, My and Msg. In size and shape it is nearer that of Neotoma 
jloridana than Hodomys alleni. The mental foramen corresponds most nearly 
with that of Teanopus, though nearer to the position found in Neotoma than 
to that in Hodomys. The masseteric ridge is narrowed anteriorly as in Neo- 
toma, but swings upward more toward the base of M, and is therefore distinc- 
tive. The capsular process for the reception of the base of the incisor is as 
pronounced a knob as that in Teanopus and Neotoma. It agrees more with 
the latter in that both Neotoma and Parahodomys possess a concavity posterior 
to the capsular process. In this character Parahodomys is distinguished from 
Hodomys and Xenomys which lack the prominent capsular process. The con- 
dyle of Parahodomys does not turn upward as in Hodomys and Xenomys, but 
corresponds more nearly with that of Neotoma. The coronoid process is more 
nearly vertical than that of Neotoma, but not as nearly vertical as in Hodomys. 
The mandibular foramen is distinctive in that there is a well developed ridge 
below it, running back onto the condyle. 


M! and M2? of Parahodomys quadriplicatus corresponds more nearly in 
pattern with that of Neotoma than of any other genus. M! possesses a shallow 
reentrant angle on the anterior lobe. The reéntrant angle is missing in Teanopus 
and well developed in Hodomys and Xenomys. For M® to develop a true 
Neotoma pattern the posterior reentrant angle would have to be lost and the 
internal reentrant angle well developed and directed posteriorly toward the pos- 
terior external reéntrant angle. During old age M® passes through a stage of 
wear which well represents the M? of Hodomys, Xenomys, and Teanopus in 
that the posterior reéntrant angle is lost and the internal reéntrant angle is oppo- 
site the anterior external reéntrant angle, though the posterior external angle 
does not extend nearly as far across the tooth. The upper incisors of Parahodo- 
mys quadriplicatus approach those of Neotoma in that they are not as nearly 
flattened on the anterior face as those of Hodomys. The incisive foramen 
extends posteriorly slightly past the anterior alveolar border of M!, nearly as 
far as in Hodomys. In Xenomys and Neotoma the foramen is anterior to M!, 
while in Teanopus it extends slightly more posteriorly than in Hodomys. 

With the occurrence of Neotoma fossilis Gidley in the Upper Pliocene of 
Arizona, Parahodomys can not be considered in the direct line of Neotoma. 
From a study of the characters presented by the ramus, lower and upper denti- 
tions, and the fragmentary skull, it seems that Parahodomys quadriplicatus 
can not be considered ancestral to Hodomys, Teanopus or Xenomys though 
it is certainly related to all three genera by a common ancestor, but more 
closely related to the Teanopus line. 


Ogmodontomys gen. nov. 


Genotype-—Ogmodontomys poaphagus sp. nov., no. 4594, Kansas Univer- 
sity Museum of Vertebrate Paleontology; maxillaries and premaxillaries bear- 
ing incisors, right and left M!-M?. 


Diagnosis—Upper incisors with shallow groove along outer edge, strongly 
curved, with base terminating posterior to the anterior root and opposite the 
anterior inner triangle of M! on the lingual side of maxillary. Incisive foramen 
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broad and ending well in advance of M!. M! three rooted, the anterior root 
supporting anterior loop and anterior outer triangle; posterior root supporting 
the posterior triangle, the lingual root supporting the two inner alternating 
triangles. M1 consists of anterior loop and four open triangles. M? three 
rooted; two roots supporting anterior loop, the labial anterior root also helping 
to support anterior outer triangle, the lingual anterior root helping to support 
inner triangle, posterior root supporting the last two triangles. M2, consists of 
anterior loop and three open alternating triangles. M3, three rooted, first two 
roots supporting anterior loop and anterior outer triangle. Posterior root 
supporting posterior loop and first alternating triangle. M®, consists of anterior 
loop, two alternating triangles and posterior loop. 


Lower incisor passes labially below M:;, with anterior root of Mz resting 
upon the incisor; the posterior root rests along the lingual side of the incisor. 
The incisor terminates on the side of the ramus, just posterior to the coronoid 
process in a well developed capsular process, which is separated from the 
ascending ramus by a well developed concavity. Mental foramen as in the 
genus Microtus. The mandibular foramen ends at the top of the ridge formed 
by the incisor; it is situated in line with the extreme convexity of the ridse. 


M, two-rooted; posterior root supporting posterior loop and the first two 
alternating triangles, the anterior root supporting the remainder of the tooth. 
M, consists of a posterior loop, three open alternating triangles; anterior loop 
with accessory folds. Ms two rooted; roots slightly curved backward; posterior 
1oot larger, supporting posterior loop and first alternating triangle; anterior 
root supporting third and fourth alternating triangles and in part the second. 
M.; consists of a posterior triangle and four open alternating triangles. 

M:;, two-rooted; roots directed backward, posterior root larger, supporting 
posterior loop and first triangle; anterior root supprting second triangle and 
anterior loop. M: consists of posterior loop, two open alternating triangles 
and an anterior loop. Teeth lack cement in reéntrant folds; enamel uniform, 
not differentiated into thin and thick tracts. (Ogmodontomys from ogmos, 
furrow; odous, tooth; mus, mouse). 


Ogmodontomys poaphagus sp. nov. 


Holotype.—No. 4594, Kansas University Museum of Vertebrate Paleon- 
tology; maxillaries, premaxillaries bearing incisors, right and left M1t-M3. 


Collected summer of 1937 by C. W. Hibbard and party. 


Paratypes.—No. 4518, fragmentary right maxillary and M!; no. 4526, 
left ramus, M,-My; no. 4527, left ramus, M,-Ms; no. 4528, fragmentary 
right maxillary, M!-M?; no. 4529, left ramus, incisor, M,-M;; no. 4530, 
right ramus, incisor, M,-M.; no. 4531, fragmentary maxillaries, RM'!-M2 and 
LM?; no. 4532, right ramus, incisor, M,-M3; no. 4533, right ramus, M,-Mo; 
no. 4534, left ramus, M,-M.; no. 4535, left ramus, M,; no. 4536, left ramus, 
M,; no. 4537, left ramus, M,-M.; no. 4538, left ramus, M,-Mz: no. 4762, 
left ramus, M,-M.; no. 4763, lett ramus, incisor, M,-M.; no. 4764, right 
ramus, incisor, M,-M3; no. 4766, right ramus, incisor, M,-M.; no. 4768, left 
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ramus, M,-Mo; no. 4769, right ramus, M,; no. 5978, right ramus, incisor, 
M,-M,; no. 5979, right ramus, incisor, M,-My; no. 5980, left ramus, incisor, 
M,-Ms. All the above from Locality no. 3. No. 5976, from Locality no. 2, 
right ramus, M,. 


Horizon and type locality —Upper Pliocene, Meade county, Kansas, Local- 
ity no. 3, Rexroad fauna. 


Description of holotype—No. 4594, maxillaries and premaxillaries of a 
young adult bearing incisors, right and left M!-M3. Incisors strongly curved, 
shallow groove along outer edge, base terminating on lingual side of maxillary 
opposite the anterior inner triangle of M1. Incisive foramen broad, being 5.0 
mm. in length and ending 1.0 mm. in front of M1. Anteroposterior diameter 
of M!-MB series, 8.0 mm.; length of diastema from anterior alveolar border 
of M! to inner edge of incisor, 8.5 mm.; breadth between anterior loops of 
RM! and LM!, 3.5 mm.; breadth between posterior loops of RM* and LM?, 
5.3 mm.; breadth across tip of incisors, 3.7 mm. 

Description of paratypes.—The type represents the only complete associated 


Piate 3—Ogmodontomys poaphagus Hibbard. 


Fig. 1. No. 4526, KUMVP, young adult, Rexroad fauna, Kansas. Occlusal view, 
left M,-M,. Fig. 2. No. 4762, KUMVP, young adult, Rexroad fauna, Kansas. 
Occlusal view, right M,-M,. Fig. 3. No. 4530, KUMVP, young adult, Rexroad 
fauna, Kansas. Occlusal view, right M,-M,. Fig. 4. No. 5979, KUMVP, young 
adult, Rexroad fauna, Kansas. Occlusal view, right M,-M,,. Fig. 5. No. 5978, 
KUMVP, adult, Rexroad fauna, Kansas. Occlusal view, right M,-M,. Fig. 6. 
No. 4527, KUMVP, adult, Rexroad fauna, Kansas. Occlusal view, left M,-Mgz. 
Fig. 7. No. 4529, KUMVP, adult, Rexroad fauna, Kansas. Occlusal view, left 
M,-Mgz. Fig. 8. No. 4765, KUMVP, adult, Rexroad fauna, Kansas. Occlusal 
view, left M,-M.,,. Fig. 9. No. 4532, KUMVP, adult, Rexroad fauna, Kansas. Oc- 
clusal view, right M,-M.. Fig. 10. No. 4538, KUMVP, adult, Rexroad fauna. 
Kansas. Occlusal view, left M,-M.. Fig. 11. No. 4537, KUMVP, adult, Rexroad 
fauna, Kansas. Occlusal view. left M,-M,. Fig. 12. No. 5980, KUMVP, adult, 
Rexroad fauna, Kansas. Occlusal view, left M,-Mag. Fig. 13. No. 4763, KUMVP, 
old adult, Rexroad fauna, Kansas. Occlusal view, left M,-M.,,. Fig. 14. No. 4764, 
KUMVP, old adult, Rexroad fauna, Kansas. Occlusal view, right M,-Mg,. Fig. 15. 
No. 4766, KUMVP, old adult, Rexroad fauna, Kansas. Occlusal view, left M,-M.. 
Fig. 16. Ne. 4594, KUMVP, type speciment, adult, Rexroad fauna, Kansas. Oc- 
clusal view, right M!-M3. and left M1-M3. Fig. 17. No. 4518, KUMVP, adult, 


Rexroad fauna, Kansas. Occlusal view, right M1. 


All figures, x 6. 
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upper dentition, though all stages of wear are represented by the numerous 
isolated teeth recovered from Localities no. 2 and no. 3. The fragmentary 
maxillary, no. 4518, containing M!, represents an old adult in which the 
anterior loop has increased in transverse diameter until it is as broad as the 
base of the tooth. The enamel of the first inner reentrant fold is still continuous 
with the enamel of the anterior loop, but has lost its connection with the first 
triangle, and with further wear it will form an enamel lake. The enamel of the 
second inner reentrant fold is no longer connected to the first or third alter- 
nating triangles, but has formed an enamel lake. The first outer reéntrant fold 
still forms the apex of the second alternating triangle though the enamel is not 
continuous with that of the second outer reentrant fold. The second outer 
reentrant fold has lost its enamel connection with the fourth alternating 
triangle and will form, with wear, an enamel lake. These lakes all later become 
enamel islands. 


No. 4527, a left ramus bearing M,-M3, possesses a stage of wear compart- 
able with that of the type, no. 4594. All molars possess two roots; enamel 
uniform. M, consists of a posterior loop, three opening alternating triangles 
and an anterior loop with a well developed prismatic fold on the inner side. 
The second or outer triangle is smaller than the first and third, which are the 
two inner triangles. The apexes of the outer reéntrant folds are directed 
decidedly forward; while che apex of the anterior inner reéntrant fold is only 
slightly directed forward; the apexes of the two posterior inner reentrant fo!ds 
are directed at right angles to the longitudinal plane of the tooth. Anterior 
loop complicated, consisting of a fourth triangle which opens confluently into 
it, and a well developed prismatic fold. M. consists of a posterior loop, and 
four alternating triangles, the inner triangles larger. The apexes of the outer 
reentrant folds directed slightly forward, apexes of the inner reéntrant folds 
at right angles to the longitudinal plane of the tooth. Third and fourth tri- 
angles confluent. The enamel of the fourth triangle normal and continuous 
where it touches the posterior loop of M,;. Mz, reentrant folds well developed, 
alternating triangles confluent, thus giving a pattern of three connected loops. 
The outer reéntrant folds broad and rounded with their apexes shifted slightly 
forward; inner reéntrant fold with apexes directed at right angles to the longi- 
tudinal plane of tooth and nearly opposite the apexes of the outer reéntrant 
folds. Posterior loop opens into the first triangle which is confluent with the 
second triangle. The second triangle opens into the anteror loop. No. 4762 
possesses the least worn M,. It consists of a posterior loop, three closed alter- 
nating triangles with the fourth and fifth triangles confluent and the fifth 
opening widely into the anterior loop which possesses four prismatic folds. No. 
4526 possesses an M, showing a greater amount of wear but with a prismatic 
fold cutting in deep enough on the outer side to produce a confluent sixth 
triangle. The following discussion is based on observations made of the remain- 
ing specimens possessing different stages of wear. As soon as M, is subjected 
to wear the prismatic folds of the anterior lobe are lost; the outer reéntrant 
feld forming the fourth triangle is lost. The fourth triangle now becomes a 
part of the anterior loop. The evidence of the inner reentrant fold which 
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formed the fifth triangle remains until late in the stage of wear. The tooth, 
after the loss of the reéntrant fold forming the fourth triangle, maintains this 
tooth pattern for a considerable time. The only change noted during this stage 
is the decrease in depth of the inner reéntrant angle forming the fifth triangle, 
a part of the anterior loop. In old age the outer apex of the posterior loop 
breaks through the enamel leaving the dentine exposed. At this stage of wear 
the apex of the second triangle is ready to break through the enamel. The outer 
reentrant folds, at this stage, do not extend as far into the base of the tooth 
as do the inner reentrant folds. When the apex of the second triangle breaks 
through there is formed an enamel lake. Other teeth are not available to show 
the further wear of M,. Ms does not possess, in the immature, as tightly 
closed triangles as does M,. Where the fourth triangle touches M, the enamel 
is slightly thinned. With wear the enamel becomes uniform and the triangles 
more open. The enamel on the side of the apex of the second triangle wears 
through the enamel before that of any of the apexes of the other molars. By 
the time the apexes of the second and fourth triangles have cut through the 
enamel walls, the third and fourth triangles have become confluent, forming 
an anterior loop. The inner apex of the posterior loop is next to cut through 
the enamel wall and at this time the two outer reéntrant folds are represented 
by two enamel lakes. At this stage of wear M; has lost its anterior outer 
reértrant fold, which does not exist as a lake or island; the posterior outer 
reentrant fold is beginning to form an enamel lake and the apex of the first 
triangle is beginning to cut through the enamel wall. In the oldest stages of 
wear M, is missing; Ms possesses four enamel lakes, one for each reentrant 
fold, the inner lakes oblong, the outer circular, the anterior outer lake being the 
smallest. The only remaining enamel possessed by the tooth is a narrow strip at 
the posterior border representing the posterior border of the posterior loop. M; 
at this stage of wear possesses three enamel islands (not basined as the lakes) 
representing the three remaining reentrant folds, the first inner the largest and 
the second inner the smallest. The only evidence of the enamel of the posterior 
border of the posterior loop is a minute isolated enamel projection on the labial! 
side of the crown. 


The lower incisor crosses over from the lingual side to the labial under 
M:. The anterior root of M:, rests upon the incisor and the posterior root 
lies lingually, resting upon the side of the incisor. The mental foramen is 
situated about 0.6 mm. in front of the masseteric ridge, which is well devei- 
oped, ending on a line with the anterior face of the anterior root of M,. 
There is a slight pit between Ms and the ascending ramus, though not as 
great as in Microtus. A well developed pocket is produced posterior to M: 
by the strongly developed incisor, which extends well up into the ascending 
ramus. The capsular process of the base of the incisor produces a distinct knob, 
which is situated on a level with the base of the coronoid process. A distinct 
shelf is produced by the capsular process, with a shallow groove between it 
and the inner portion of the ramus. The mandibular foramen is distinct, being 
situated on the lingual ridge formed by the incisor just below the capsular 
process. 
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Measurement (in millimeters) of paratypes of Ogmodontomys poaphagus 


Crown length of lower tooth row ia 8.0 7.9 
M, anteroposterior diameter 3.3 3.5 3.5 3.5 
M, greatest transverse diameter -..................--.0--1s-ee-eee 1.8 1.9 1.8 1.8 
M.,, anteroposterior diameter .................. 23 22 
M, greatest transverse diameter 1.7 1.8 1.7 
greatest transverse diameter -................. 1.6 1.6 1.5 13 
Length of diastema between I and M, 4.1 42 42 


Discussion—Ogmodontomys poaphagus is distinguished from the other 
known fossil Microtinae which possess rooted teeth by the following characters: 
enamel uniform, not differentiated into thin and thick tracts; apexes of the 
inner reéntrant folds of the lower molars directed at right angles to the longi- 
tudinal plane of the tooth. M? with posterior loop, the most posterior outer 
triangle confluent and becoming part of the loop; the apex of the anterior 
internal reentrant fold nearly opposite the apex of the outer posterior reéntrant 


fold. 
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The North American Species of Paronychia* 
Earl L. Core 


This paper considers the species of Paronychia known to occur in North 
America, the results being based primarily upon the collections in the New 
York Botanical Garden, the United States National Herbarium, the Gray 
Herbarium, the Missouri Botanical Garden, and the Philadelphia Academy of 
Natural Sciences. In addition, a number of types and other specimens have 
been examined from other herbaria. 


History 


The name Paronychia, derived from a Greek word for a whitlow, a disease 
of the fingers, and for a plant supposed to cure it, was used by Tournefort 
and first appeared in modern literature in 1763, when it was used by Adanson.1 
Previous to that time, however, Linnaeus had described certain members of 
the group under the genus Queria,? including one species from North America. 


The genus includes numerous species in Europe, Asia, and Africa, in 
addition to the twenty-one here discussed from North America and several 
others from South America. The second North American species to be 
described was published by Linnaeus in 1767 under the name Achyranthes 
dichotoma,® which name was transferred to Paronychia by Nuttall in 1818.4 


In 1803 Michaux5 described three related species, for which he erected 
the genus Anychia, the name a contracted derivative of Paronychia. Two of 
these species, A. argyrocoma and A. herniarioides, were transferred by Nuttall 
to Paronychia in 1818,6 but the other species, A. dichotoma, remained distinct 
for a much longer period. Since the name dichotoma was already occupied in 
Paronychia, and since what was apparently the same plant had been named 
Queria canadensis by Linnaeus, this name was transferred to Paronychia by 
Wood in 1861,7 although the transfer was not generally accepted until after 
Fernald’s treatise in 1936.8 


The genus retained its integrity until 1903, when Small® split off the 
genus Anychiastrum to include Paronychia Baldwini, P. herniarioides, and 
P. riparia. A fourth species, A. montanum, was added in 1910,!" but the 


* Contribution No. 24 from the Herbarium of West Virginia University. 


1 Fam. Pl. 2:272. 6 Gen. N. Am. 1:159, 160. 
2 Sp. Pl. 90. 1753. 7 Class Book 262. 

3 Mant. 51. 1767. 8 Rhodora 38:416-421. 

4 Gen. N. Am. 1:159. 9 FL S. E. U. 5. 400. 

5 Fl. Bor. Am. 1:112-114. 10 Torreya 10:230. 
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minor characteristics upon which Small based his new genus have been felt by 
most students of the group to be scarcely of generic value. 


In 1913 Nieuwland!! transferred the same four species to the genus 
Plagidia, which had been established by Rafinesque in 183612 to include the 
dubious P. rufa, the identity of which cannot now be learned. 


A new species from Florida was described by Small in 192515 as the sole 
member of his new genus Nyachia. This species, N. pulvinata, was trans- 
ferred to Paronychia in 1936 by Fernald,!4 who pointed out the unstable 
characters upon which the genus was based. 

In 1933 Small!5 published, although without Latin diagnosis, the new 
genus Gastronychia to include Paronychia herniarioides, which had earlier 
occupied a place in his genus Anychiastrum. This new genus is subject to the 
same criticism mentioned above for the older one, and is not here maintained. 


Economic Importance 


These plants, despite the implication in the name, are practically without 
direct economic importance. Since some of the species occupy places that are 
ecologically very dry, they may have some value in controlling soil erosion. 


Geographical Distribution 


The species of the genus Paronychia, numbering probably about 50, are 
distributed in the temperate and warm regions of both hemispheres, but are 
rare in the tropics. Aside from North America, the two main centers of distri- 
bution are in the Mediterranean region, from the Canary Islands, Spain and 
Morocco to Egypt, Ethiopia, Asia Minor, Palestine, Arabia and Persia, and 
in South America, principally in Argentina and Chile. One species has been 
described from Burma and one from the island of Santo Domingo. In North 
America the genus extends from the provinces of Alberta, Saskatchewan and 
Ontario, entirely across the United States, some species being found in every 
State except Idaho, Washington and Oregon, and into the Mexican States of 
Durango, Zacatecas, San Luis Potosi, Hidalgo, Mexico, Puebla, Coahuila, 
Chihuahua, and into Baja California. 


Morphology 


Stems.—The Paronychiae are sometimes annual, but usually perennial by 
a woody tap-root. The aerial stem is generally erect and usually less than a 
foot high, but sometimes prostrate, forming mats. In most cases the stems ate 
herbaceous but often more or less woody at the base. 


Leaves.—The leaves are small, opposite, often quite narrow, with scarious, 
sometimes silvery, persistent stipules. 


11 Amer. Midl. Nat. 3:154, 155. 14 Rhodora 38:418. 
12 New FI. Am. 4:42. 15 Man. S. E. FI. 480. 
13 Torreya 25:12. 
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Flowers—The flowers are small, apetalous, inconspicuous, perfect, borne 
in cymes, subtended and more or less concealed by scarious bracts. The sepals 
are distinct or partly united, 5-parted, the segments usually tipped by a short 
ot long awn, white or greenish, persistent. The stamens are variable in number, 
but usually 4 or 5, inserted on the base of the calyx. The ovary is sessile and 
one-celled, ovoid or subglobose, narrowed upward into the style, which is 
usually more or less 2-parted. The ovule is solitary and amphitropous and the 
fruit ripens into a membranous utricle which is included in the calyx. 


Relationships 


The genus Paronychia, according to the arrangement of Engler and Prantl, 
revised by Diels, belongs in the subfamily Paronychioideae1® of the Caryophyl- 
laceae, separated from the other polysepalous members of the family by its 
one-seeded fruit. More than a century ago, however, Paronychia and its rela- 
tives had been set aside in the family Corrigiolaceae.17 In the Bentham and 
Hooker system these plants were classed in the family Illecebraceae.18 The 
closest relatives are in the genus Siphonychia, which is separated from Parony- 
chia through its well-developed hypanthium, nearly or quite as long as the free 
patt of the calyx. This genus has been treated by the author in an earlier 


paper.!9 
The following abbreviations for herbaria are used: 


B — Brooklyn Botanic Garden NY — New York Botanical Garden 

C — Carnegie Museum P — Philadelphia Academy of Natural 
CA — California Academy of Sciences Sciences 

D — Duke University UCLA — University of California at 
F — Field Museum of Natural History Los Angeles 

G — Gray Herbarium US — United States National Herbarium 
M — Missouri Botanical Garden WV — West Virginia University 
Mich — University of Michigan Wy — University of Wyoming 


In the preparation of this paper I am deeply indebted to my friend, Dr. 
Harold N. Moldenke, of the New York Botanical Garden, for copying out 
literature not available to me at Morgantown. I also wish to express my appre- 
ciation to the heads of the various institutions mentioned above for their 
kindness in making available the material for this study. 


ParonycuiA | Tourn.} Adans. Fam. Fl. 2:272. 1763. 


Anvchia Michx. Fl. Bor. Am. 1:112. 1803. Plagidia Raf. New Fl. Am. 4:42. 
1836. Plottzia Arnott. Lindl. Nat. Syst., ed. 2. 441. 1836. Anvchiastrum Small, Fl. S. 
E. U. S. 400. 1903. Nvachia Small, Torreya 25:11. 1925. Castronychia Small, Man. 
S. E. Fl. 480. 1933. 


16 In Syllabus der Pflanzenfamil., ed. 11, p. 203. 1936. 
17 Reichenb.; Moessl. Handb. 1(1) :5!. 1827. 


18 Gen. Plant. 3:12. 1883. The name Illecebraceae, apparently was first used by 
Lindley (Veg. Kingd. 499. 1846). 
19 Journ. Elisha Mitch. Sci. Soc. 55 :339-345. 1939. 
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A Key To THE NortH AMERICAN SPECIES OF PARONYCHIA 


1. Annual or biennial; sepals dilated at the apex. 

2. Sepals bearing a distinct well-developed awn at the summit; southwestern species. 
3. Leaf blades fully 2 mm. broad 1. P. Drummondii. 
3. Leaf blades less than 2 mm. broad. 

4. Foliage pubescent. 
5. Calyx surpassing the bracts; awns spreading at maturity, much shorter 
than the sepals 2. P. chorizanthoides. 
5. Calyx shorter than the bracts; awns erect or ascending, about as long as 
the sepals 3. P. setacea. 
4. Foliage glabrous, sometimes slightly scabrous 
2. Sepals with a short cusp or mucro on the back of the hood; eastern or south- 
eastern species. 
. Style slender, elongate. 
4. Sepals narrow, elongate ... 5. P. herniarioides. 
4. Sepals broad. 
5. Stems pubescent. 
GO. Calyx Jeaves cilhate 6. P. Baldwinii. 
6. Calyx glabrous; leaves not ciliate 9. P. montana, 
5. Stems glabrous or nearly so .. = Seca! 7. P. riparia. 
3. Style short. 
4. Sepals mucronate. 
5. Stem glabrous ....10. P. canadensis. 
5. Stem pubescent 8. P. fastigiata. 


4. Sepals umbonate ...... . P. chartacea. 
1. Perennial; sepals not dilated at the apex. 
2. Flowers solitary; leaves scarcely exceeding the bracts. 
3. Plants densely pulvinate. 
4. Leaves elliptic, thick, not spinulose-tipped _..............................12. P. pulvinata. 
4. Leaves linear, chartaceous, spinulose-tipped, arcuate-spreading or erect 


3. Plants prostrate-spreading but not pulvinate; silvery-scarious stipules very 
conspicuous. 
4. Calyx 1-2 mm. long. 
5. Calyx slightly hairy at apex; Californian species ..............14. P. franciscana. 
5. Calyx hairy all over; Mexican species : ......... 15. P. mexicana. 


4. Calyx 5 mm. long; Appalachian species 16. P. argyrocoma. 
2. Flowers more or less clustered; leaves much jonger than the bracts. 
3. Calyx pubescent. 


4. Plant low and diffuse, less than | dm. high; calyx 2-3 mm. long. 
5. Sepals conspicuously white-margined _............ ......17. P. albomarginaia. 
5. Sepals not conspicuously white-margined. 
6. Awns short, ascending; calyx 2-3 mm. long ‘ ..... 18. P. depressa. 
6. Awns of the sepals half as long as the sepals, white, wide-spreading, 
conspicuous; calyx 3 mm. long 19. P. Wilkinsonii. 
4. Plant taller, | dm. or more high; stem erect or ascending; calyx 2-2.5 
mm. long 20. P. Jamesit. 


3. Calyx glabrous or merely puberulent 21. P. virginica. 


1. P. DkumMonop1 T. & G. FI. N. Am. 1:170. 1838. 


Annual or biennial; stem erect, minutely pubescent, 10-25 cm. high, branch- 
ing above into numerous cymes;leaves linear-oblong, acute, the uppermost 
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short-mucronate, 1-2 cm. long, over 2 mm. broad, ciliate, appressed-pubescent 
on both surfaces, rigid, attenuate to the sessile base; stipules lanceolate, long- 
acuminate, silvery, shorter than the leaves; bracts scarious, ciliate, shorter than 
the flowers; calyx turbinate at the base, with a ring of hooked hairs; sepals 
cuneate, 1.5 mm. long, red-brown with broad white margins, dilated into a 
white hood above, the back produced into a short somewhat recurved horn; 
stamens half as long as the sepals; setae minute or none; style very short. 


Type locality: “Texas, Drummond! (2nd. coll. no. 93).” 
Distribution: Dry sandy soil, eastern Texas. 


Texas: Carrizo Springs, Dimmit Co., Whitehouse 730 (NY); Leon Co., White- 
house 659 (NY); Milano, Milam Co., Palmer 11662 (NY, M, G); Lindale, Smith 
Co., Reverchon 2958 (NY, M); Sealy, Austin Co., Plank (NY); Hempstead, Waller 
Co., Hall 51 (NY, M, F, G); Dallas, Dallas Co., Reverchon 2688 (M); Cypress 
City, Harris Co., Ball 703, 1227 (M, G); Fayette Co., Wurzlow (F); Colmesneil, 
Tyler Co., Fisher 32125 (F); Bexar Co., Parks 5060 (G); “Texas,” Drummond III. 
93 (NY, Ph); “Texas,” Wright (NY, G); “west of the Brazos,” Lindheimer I. 18 
(NY, M, F, Ph, G). 


This species is manifestly near the genus Siphonychia, differing in its 


shorter calyx-tube, but closely similar to species of that genus in its general 
appearance and in the ring of hooked hairs at the base of the calyx. 


2. P. CHORIZANTHOIDES Small, Bull. Torr. Bot. Club 24:336. 1897. 


Annual; stems slender, minutely pubescent, 1-2 dm. tall, forking near the 
base; leaves sessile, linear-filiform, 0.5-2 cm. long, less than 2 mm. broad, 
acute; stipules lanceolate, silvery, acuminate; bracts shorter than the calyx; 
flowers short-pedicelled or nearly sessile; calyx urn-shaped, 1.5 mm. long, 
strigose at the base which is finally much enlarged; sepals ovate or ovate- 
lanceolate, with a stout midrib, abruptly contracted into rather stout erect or 
ascending cusps about half as long as the body of the sepals; utricle nearly 
1 mm. broad. 


Type locality: “The specimens on which the species here described as new 
is founded were collected by Dr. Edward Palmer at Bluffton, Burnet County, 
Texas, 50 miles west of Georgetown, October 10-15, 1879, according to printed 
label, or 1883, no. 1169, according to written label.” 


Distribution: Dry, black calcareous soil, central Texas. 


Texas: Kerrville, Kerr Co., Heller 1729 (NY, M, B, G); New Braunfels, Comal 
Co., Pennell 5461 (NY); New Braunfels, Lindheimer in 1851 (M); Bluffton, “Burnet 
Co.,” Palmer 1169 (NY, G); Austin, Travis Co., Hall 50 (NY, G, M); Fayette Co., 
Crawford 5 (F); “Guadeloupe river above Victoria,” Schott (NY). 


Specimens representing this species are often referred to P. setacea, which 
differs from the present species in the length of the bracts, which in P. setacea 
exceed the flowers, and in P. chorizanthoides are shorter than the flowers: in 
the shape of the flowers, being urn-shaped with a much enlarged base in the 
present species, and narrowed at the base in P. setacea; and in the calyx awns, 
which in P. chorizanthoides are much stouter and shorter than in P. setacea. 
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3. P. seTacEA T. & G. FI. N. Am. 1:170. 1838. 


Annual; stem finely pubescent or nearly glabrous, erect, 12-30 cm. high, 
branching into the many times dichotomous diffuse cyme; leaves subulate- 
setaceous, erect or nearly so, 0.5-3 cm. long, less than 1 mm. wide, about 
equaling or shorter than the internodes, glabrous or nearly so; stipules shorter 
than the leaves, lanceolate, attenuate into a long point; bracts similar to the 
leaves, cuspidate, distinctly exceeding the calyx; sepals 2 mm. long, brownish, 
oblong-linear, strigose-hirsute at the base, minutely scarious on the margin, the 
tip hooded and produced into a straight, whitish, awn-like cusp nearly as long 
as the body of the sepals; sterile setae as long as the filaments; styles the length 
of the utricle, distinct more than half way down. 


Type locality: “Texas, Drummond! (3rd. Coll. No. 33).” 
Distribution: Dry soil and limestone hills, central Texas. 


Texas: Llano, Llano Co., Reverchon 1493 (NY, F, M, G); Big Branch, Gillespie 
Co., no collector given (NY); Cherryspring, Gillespie Co., Jermy 465 (M); Menard, 
Menard Co., Palmer 11860 (NY, M, G); “in sylvis prope el rio de Medina, Julio 
1629, Herbarium Berlandierianum Texano-Mexicanum,” no. 632, 2042 (NY, M, Ph, 
G); “Texas,” Drummond III, 33 (NY, G). 


Closely related to the preceding species, differing principally in the length 
of the bracts, which in the present species exceed the calyx and in P. chorizan- 
thoides are shorter than the calyx. 


4. P. LINDHEIMERI Engelm. ex A. Gray in Boston Journ. 
Nat. Hist. 6:152. 1850. 


Annual or biennial; stems slender, wiry, glabrous, erect, 5-30 cm. high, 
much branched into a dichotomous diffuse cyme; leaves setaceous or filiform, 
shorter than the internodes, 0.5-1.5 cm. long, acute, sessile; stipules narrowly 
lanceolate, silvery; cymes open; calyx short-pubescent at the base, sepals oblong, 
slightly hooded within, 1.7-2 mm. long, terminating in a short cusp. 


Type locality: “Naked rocky places in high prairies. September.” Texas, 
Plantae Lindheimerianae. “(Also gathered in Western Texas, by Mr. 
Wright) .” 

Distribution: Bare, rocky places on limestone hills and high prairies, central 
and western Texas and southeastern New Mexico. 


Texas: Fredericksburg, Gillespie Co., Thurber in 1850 (NY, G); Lacey’s Ranch, 
Kerr Co., Palmer 10891 (M); Davis Mts., Jeff Davis Co., Palmer 30854 (M, Ph), 
31858 (M); Boerne, Kendall Co., Palmer 9918 (M); Leon Springs, Bexar Co., Mr. 
and Mrs. Clemens 486 (M, F); near Bracken, Bexar Co., Groth 10 (NY, F, G); 
“Texas,” Lindheimer IIL. 335 (NY, Ph, G, M); “western Texas,” Wright 26 (NY, 
G); “Comanche Springs, New Braunfels, etc.,”” Lindheimer 1105 (NY, Ph, M, F, G):; 
Texas,” Riddell (NY); “Hills of the Pecos,” Wright in 1852 (M, Ph); “above 
Guadeloupe,” Lindheimer 477 (M). 


New Mexico: “N. Mex. 1851," C. Wright 1326 (NY, G). 


This species is quite closely allied to P. setacea, but the plant is smoother 
and the cymes are more open; the calyx finely pubescent, instead of strigose- 


374 
n 
F 
ci 
oO 


NORTH AMERICAN SPECIES OF PARONYCHIA 375 


hirsute at the base; and the awns much shorter than the sepals, instead of being 
nearly their length. 


5. P. HERNIARIOIDES Nutt. Gen. Am. 1:159. 1818. 


Anvchia herniarioides Michx. Fl. Bor. Am. 1:113. 1803. 
Anvchiastrum herniarioides Small, Fl. S. E. U. S. 401. 1903. 
Plagidia herniarioides Nieuwl. Am. Midl. Nat. 3:154. 1913. 
Gastronychia herniarioides Small, Man. S. E. Fl. 480. 1933. 


Annual or biennial; stems radially branching from the base and spreading 
on the sand, at maturity usually in cushion-like mats, finely scabrous-pubescent, 
branches 0.5-2 dm. long, forking, often numerous; leaves numerous, elliptic to 
oval, or the lower ones spatulate, 3-10 cm. long, with a minute pale apical 
cusp, ciliate, sessile; stipules acuminate; cymes effuse, the cymules borne in 
small leafy clusters; sepals lanceolate, three-veined, slightly hooded, about 1.5-2 
mm. long, closely bristly-pubescent, minutely cuspidate, the swollen basal 
portion and the tip about equal in length; style relatively long, two-cleft near 
the top; utricle conspicuously swelling the base of the calyx at maturity. 

Type locality: (of Anychia herniarioides) “HAB. in arenosis aridis Caro- 
linae septentrionalis.” 

Distribution: Dry sandy ridges and scrub on the coastal plain from North 
Carolina to Florida. 


Georcia: Albany, Dougherty Co., Tracy (M, F); Fifteen-mile Creek, Emanuel 
Co., Harper 978 (M, US, NY, G); Big Lott’s Creek, Bulloch Co., Harper 912 (M, 
US, NY, G); Flint River below Bainbridge, Decatur Co., Chapman (US); Reeds- 
ville, Tatnall Co., Leeds 1719 (Ph). 

Fiorina: Eustis, Lake Co., Nash 1185 (M, US, NY, G, F, Ph): Tavares, Lake 
Co., Moldenke 193 (M, NY); Sebring, De Soto Co., Palmer 27467 (M); Butler, 
Neisler (NY); Lake Dora, Rolfs 226 (F). 


6. P. BaLpwinti Fenzl, in Walpers, Repert. 1:262. 1842. 


Anvchia Baldwinti T. & G. Fl. N. Am. 1:172. 1838. 
Anychiastrum Baldwinti Small, Fl. S. E. U. S. 401. 1903. 
Plagidia Baldwinti Nieuw!. Am. Midl. Nat. 3:154. 1913. 


Annual or biennial, slender, minutely pubescent; stems prostrate, branched 
at the base, the principal branches 1-4 dm. long, wiry, sometimes filiform, with 
numerous short lateral branches; leaves opposite or the upper sometimes alter- 
nate, rather numerous, blades narrowly oblong or linear-elliptic, 8-20 mm. long, 
acute, usually minutely pubescent, ciliolate, sessile or nearly so; stipules linear- 
lanceolate, 2-6 mm. long; cymes diffuse, naked; sepals oval or oblong, about 1 


mm. long, slightly hooded, 3-ridged, ciliate, abruptly narrowed into a short 


cusp; style relatively long, 2-cleft to the middle; utricle as long as the sepals 
ot slightly surpassing them. 


Type locality: (of Anychia Baldwini) “Florida, Baldwin! W. Florida, 
Mr. Ware ! Middle Florida, Dr. Chapman r 


Distribution: In sandy soil, South Carolina to Alabama and Florida. 
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Georcia: Athens, Clarke Co., Beyrich (M); Albany, Dougherty Co., Ravenel 
(M); St. Simons Is., Glynn Co., Harper 1533 (G, M, F, US); Cane Water Pond, 
Decatur Co., Harper 1214 (G); Reidsville, Tatnall Co., Leeds 1721 (Ph). 


Fiorwa: Lake City, Columbia Co., Nash 2200 (US, F); St. Marks, Wakulla Co., 
Rugel (M); Mary Esther, Okaloosa Co., Tracy 6379 (M, US, F); Carrabelle, Fran‘- 
lin Co., Mohr (US); Pensacola, Escambia Co., Mohr (US, F); Anastasia Is., Rugel 
55 (US, M); Lynn Haven, Bay Co., Billington 143 (US); Tallahassee, Leon Co., 
Harper 226 (US); Jacksonville, Duval Co., Curtiss 337, 5125 (US, G, Ph); Alachua, 
Alachua Co., Wiegand & Manning 1159 (G); Cedar Keys, Levy Co., Palmer 7167 
(M); Indian River, Brevard Co., Palmer 37 (G); Suwannee River, Suwannee Co., 
Curtiss 6733 (G, M, Ph, US); Marion Co., Hitchcock 1555 (F); Lake Alfred, Polk 
Co., Dr. and Mrs. Armstrong (M); Apalachicola, Gulf Co., Chapman 3496 (M). 


ALABAMA: Fishriver Bay, Baldwin Co., Mohr (M). 


7. P. rtpaRIA Chapm. FI. S. U. S. Suppl. 607. 1860. 


Anychiastrum riparium Small, Fl. S. E. U. S. 401. 1903. 
Plagidia riparia Nieuwl. Amer. Midl. Nat. 3:155. 1913. 


Perennial, very slender, glabrous or nearly so; stems sparingly branched at 
the base, the branches prostrate, witv, 3-12 dm. long, with slender elongate 
lateral branchlets; leaves few, ovate-lanceolate, oblong, or linear-elliptic, 5-12 
mim. long, acute, sessile; stipules short, quickly becoming torn; cymes open, 
terminating filiform branchlets; sepals ovate, about 1 mm. long, somewhat 
cucullate, minutely cuspidate, glabrous; styles relatively long, united to near 
the top; utricle obovoid, about as long as the sepals. 


Type locality: Banks of Flint River, Georgia. 


Distribution: Dry sandy soil, river banks and sandhills on the coastal 
plain from Virginia to Florida and Alabama. 


Vircinia: Burt, Sussex Co., Fernald & Long 7433 (NY, G); Joyners Bridge, Isle 
of Wight Co., Fernald, Criscom & Long 6592 (G); Cypress Bridge, Southampton Co.. 
Fernald & Long 6204 (G, NY). 


NortH Caro.ina: Beaufort, Carteret Co., Lewis 135 (NY); site of Fort Fisher, 
New Hanover Co., Randolph & Randolph 1027 (G); Kinston, Lenoir Co., Randolph 
& Randolph 572 (G). 


Georaia: Albany, Dougherty Co., Tracy 3507 (M, US); banks of Flint River, 
Bainbridge, Decatur Co., Chapman (P, C, US, F, B, M); Gum Creek, Dooly Co., 
Harper 569 (G, M, US, F); Gum Swamp Creek, Montgomery Co., Harper 1869 
(G, M, US, F); Ocmulgee River, Hawkinsville, Pulaski Co., Harper 1387 (G, F, US). 


FLoripa: Chattahoochee River, Jackson Co., Bush 394 (M, US); Cedar Keys, 
Tampa Bay, Rugel in 1845 (NY, US). 


This species is very close to the preceding, but typical specimens of P. 
Baldwinu have a minutely pubescent stem, while this is glabrous or nearly so. 


8. P. FASTIGIATA Fernald, Rhodora 38:421. 1936. 


Anvchia fastigiata Raf. Atl. Journ. 16. 1832. 

A. polygonoides Raf. |. c., not Paronychia polygonoides Muschler, in Engl. Jahrb. 
14:459.1911. “From the mountains Alleghany.” 

A. conferta Raf. |. c. “From knobs of Kentucky.” 
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A. lateralis Raf. |. c. “Arid hills of Kentucky.” 
A. dichotoma of authors, not Michx. Fl. Bor. Am. 1:113. 1803. 
A. Nuttallii Small, Torreya 25:60. 1925. 


Annual, stem erect, low and spreading, 0.5-3 dm. tall, the branches slender, 
densely disposed, wiry, short-jointed, pubescent; leaves thickish, oblanceolate to 
linear-elliptic, 0.5-1.5 cm. long, pale green, acute, sessile or nearly so; cymes 
compact; stipular bracts narrow, slender-tipped, shorter than the flowers (or 
in the var. paleacea equaling or exceeding the flowers); sepals ovate, acute. 
3-ribbed, with very narrow or obscure margins, less than 1 mm. long, slightly 
mucronate (or in the var. Nuttallii with subulate awns); styles 2, very short; 
utricle obovoid, flat-topped, shorter than the calyx. 


Type locality: “From Kentucky.” 


Distribution: Rocky woods, hillsides and dry open slopes, Maine to Minne- 
sota, south to Florida and Texas. 


MassacHusetts: Blue Hills Reservation, Norfoik Co., Williams (G); Burlington, 
Middlesex Co., Williams (G); Danvers, Essex Co., Sears (G). 


Connecticut: Norwalk, Fairfield Co., Averill (G); Sufheld, Hartford Co.. 
Weatherby 4992 (G, Ph). 


New York: Waterford, Saratoga Co., House 13354 (G); Maple Grove, Queens 
Co., Bicknell 4243f (P); Meadowdale, Albany Co., Peck (US); Rocky Point, Suf- 
folk Co., Miller (B); East Elmira, Chemung Co., Lucy (B). 


New Jersey: Atsion, Burlington Co., Gershoy 313 (G); Osage Station, Camden 
Co., Meredith (G); Highland Park, Middlesex Co., Mackenzie 2867 (M); Sea Isle 
Junction, Cape May Co., Long 21879 (P); Deerfield, Cumberland Co., Dreisbach 
3613 (P, C); Colts Neck, Monmouth Co., Beals & Bassett (P); Sewell, Gloucester 
Co., Long 23329 (P); Auburn, Salem Co., Long 18067 (P); Readington, Hunterdon 
Co., Long 51365 (P); Princeton, Mercer Co., Peters (P); Budds Lake, Morris Co., 
Hall (B); Freehold, Monmouth Co., Dautun (B); Upper Montclair, Essex Co., 
Lighthipe (B). 


DELAWARE: Cuba, Newcastle Co., Commons (G, P, US); Laurel, Sussex Co., 
Common (P); Gumboro, Sussex Co., Commons (P); Wilmington, Newcastle Co.. 


Tatnall 2307 (G); Centreville, Commons (B). 


PENNSYLVANIA: Harrisburg, Dauphin Co., Fritchey (M); Philadelphia, Philadel- 
phia Co., Redfield 7164 (M); Mt. Ville, Lancaster Co., Eby (M); Westmoreland 
Co., Pierron (M); Washingtonville, Montour Co., Heller (P); Lehigh River, Monroe 
Co., Churchill (G, M); West Goshen, Chester Co., Dreishach (P); York Furnace, 
York Co., Keller (P); Observatory Hill, Allegheny Co., Zeigler (G); Richmond. 
Northampton Co., Van Pelt (P); Willow Grove, Montgomery Co., Saunders 2 (P): 
Monterey Circle, Franklin Co., Muenscher 3716 (M); Ashland, Schuylkill Co., 
Moldenke 7801 (NY); Ottsville, Bucks Co., Long 27874; east of Stoyestown, Bed- 
ford Co., Patterson (C); Sashs River, Perry Co., Gress, Jennings & Jennings (C); 
Indiandale, Berks Co., Gress (C); Washington, Washington Co., Patterson (C); Blue 
Ridge Summit, Franklin Co., Nuttall (NY), type of Anchia Nuttallii Small. 


MaryLanb: Bladensburg, Prince Georges Co., Steele (NY); Tonybank, Wicomico 
Co., Shreve & Jones 1195 (US); Ammendale, Prince Georges Co., Hyacinth 1034 
(B). 

District or CotumBia: Washington, Steele (G, M). 

Vircinia: Orkney Springs, Shenandoah Co., Steele 2, 106, 157, 3834 (US, B); 
Peaks of Otter, Bedtord Co., Beyrich (M); Natural Bridge, Rockbridge Co., Bartram 
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(P); Millboro, Bath Co., Steele (US, F); Craigsville, Augusta Co., Steele 115 (US); 
Bull Run Mts., Fauquier Co., Allard 2291 (US); Stony Man Mt., near Luray, Page 
Co., Mr. and Mrs. Steele 72 (G, NY, M); Bedford Co., Curtiss (G); Westhampton, 
Henrico Co., Fernald, Criscom & Long 6594 (G); between Marion and White Top 
Mt., Smyth Co., Rydberg 8063 (NY). 

West Vircinia: Duck Creek, Harrison Co., Martin 353 (WV); Burlington, Min- 
eral Co., Berklev 1669 (M); Baileysville, Wyoming Co., Morris 1254a (US, B); 
Berkeley Springs, Morgan Co., House 1570 (US, M); Huntersville, Pocohontas Co., 
Mr. and Mrs. Davis 1423 (WV); Hanging Rock, Hampshire Co., Frye 1481 (WV); 
Wendell, Taylor Co., Mr. and Mrs. Davis 853 (WV); Contrary Creek, Fayette Co., 
Nuttall (WV); Middle Wheeling Creek, Ohio Co., Bartholomew (WV); White Sul- 
phur Springs, Greenbrier Co., Guttenberg (C); “W. Va.,” Millspaugh 1647 (F). 

NortH Caro.ina: Flat Rock, Henderson Co., Gibbes in 1838 (NY); Cullowhee, 
Jackson Co., Thaxter (G); Great Smoky Mts., Swain Co., Beardslee & Kofoid (US, 
P, WV, G, NY, M, C, F); Asheville, Buncombe Co., Robinson 30 (G); Tryon 
Peak, Polk Co., Townsend (US); slopes of Kings Mt., Small (NY); Lake Junaluska, 
Haywood Co., Blomquist 3591 (D); White Oak Mt., Polk Co., Peattie 1019, 1078, 
1079, 1080 (F). 

SoutH Carona: Anderson, Anderson Co., Davis 7601 (M). 


Georcia: Athens, Clarke Co., Harper 47 (US); Rome, Floyd Co., Ravenel (M); 
Yellow River, Gwinnett Co., Eggert (M); Milledgeville, Baldwin Co., Boykin (P); 
Tray Mt., Habersham-Towns Co. line, Harper 610 (P); Fort Mt., Murray Co., Leeds 
1718 (D); Blue Ridge Mts., Fannin Co., Smith 2492 (F). 

ALABAMA: Marble Valley, Coosa Co., Pollard & Maxon 265 (US); Winston Co., 
Mohr (US); Anniston, Calhoun Co., Mohr (US); Wilcox Co., Buckley in 1840 (M, 
NY); Talledega, Talladega Co., Rugel in 1843 (NY); Blount Springs, Blount Co., 
Eggert (M); Fishriver Bay, Baldwin Co., Mohr (F). 

TENNESSEE: Henderson, Chester Co., Bain 239 (NY); Lookout Mt., Hamilton 
Co., Bicknell (NY); Cowan, Franklin Co., Ruth 195 (NY); Nashville, Davidson Co., 
Gattinger (M); Hollow Rock, Carroll Co., Eggert (M). 


KENTUucKy: between Mt. Vernon and Livingston, Rockcastle Co., Smith & Hodg- 
don 3721 (G, US, F); Poor Fork P. O., Harlan Co., Kearney 198 (G, NY, M, US, 
F); Chalybeate Springs, Union Co., Shacklette 579 (G); Kuttawa, Lyon Co., Eggles- 
ton 5299 (NY). 

Onto: Erie Co., Moseley (G); Cincinnati, Hamilton Co., Lloyd (G, US, F); 
Columbus, Franklin Co., Sanders (O); Mineral Springs, Adams Co., Kellerman (QO) ; 
Portsmouth, Scioto Co., Kellerman (O); Elizabeth Twp., Lawrence Co., Kellerman 
(O); Vinton, Gallia Co., Kellerman (O); Pomeroy, Meigs Co., Kellerman (QO); 
Bloom Twp., Morgan Co., Kellerman, Kellerman & Jones (O); Mt. Logan, Chilli- 
cothe, Ross Co., Kellerman (O); Barnesville, Belmont Co., Laughlin (O); Fultonham, 
Perry Co., Dambach & Dambach (O); Liberty Twp., Jackson Co., Bartley & Pontius 
(O); Catawba Island, Ottawa Co., Moseley (C). 

INDIANA: Montezuma, Vermilion Co., Hermann 8442 (G, US, NY); Forest 
Reserve, Clark Co., Deam 7585 (G); Washington, Daviess Co., Deam 17103 (US); 
Mt. Vernon, Posey Co., Deam 25435 (G); Bristow, Perry Co., Deam 25113 (G); 
Medora, Jackson Co., Kriebel 2344 (G); between Cannelton and Tell City, Perry 
Co., Deam 16587 (G). 

Inuinots: Grand Tower, Jackson Co., Gleason 2905 (G); Bath, Mason Co., 
Gleason (G); Mt. Carmel, Wabash Co., Schneck 1875 (G); Olney, Richland Co., 
Ridgeway (G); Prairie du pont, St. Clair Co., Eggert (M); Urbana, Champaign Co., 
Steele (US); Fulton Co., Wolf 23 (US). 

Wisconsin. Somerfield Island, Buffalo Co., Fassett & Hotchkiss 3441 (G). 

Iowa: Iowa City, Johnson Co., Hitchcock (M). 

Missouri: Jefferson City, Cole Co., Steyermark 24886 (F); Forkners Hill, Web- 
ster Co., Steyermark 23810 (F); Chadwick, Christian Co., Stevermark 23146 (F); 
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Monticello, Lewiston Co., Steyermark 25664 (F); McGirk, Moniteau Co., Stevermark 
24795 (F); Shannondale, Chariton Co., Steyermark 26374 (F); Warrensburg, John- 
son Co., Steyermark 24600 (F); Red Rock, Washington Co., Stevermark 1873 (fF); 
Windsor Springs, St. Louis Co., Hitchcock (M); Swope Park, Jackson Co., Macken- 
zie 865 (M); Tuckahoe, Jasper Co., Palmer 748 (M); Ironten, Iron Co., Russe!! 
(M); Bismarck to Iron Mt., St. Francois Co., Trelease 822 (M); Club House, Carter 
Co., Trelease 824 (M); Fairplay-Stockton road, Cedar Co., Trelease 825 (M); Rich- 
land to Brumley, Camden Co., Trelease 826 (M);Little Monegaw Creek, St. Clair 
Co., Stevermark 20210 (M); Stone Co., Bush 15043 (M); Barry Co., Bush 15053 
(M); Cooper Co., Bush 15124 (M); Morgan Co., Bush 15134 (M); Perche Creek, 
Boone Co., Drouet 788 (G); Campbell, Dunklin Co., Bush 493 (WV); Pacific, 
Franklin Co., Craig (M); Silex, Lincoln Co., Davis 590 (M); Burton, Howard Co.. 
Stevermark 26284 (F); Ridge Prairie, Saline Co., Stevermark 20391 (M); Brumley, 
Miller Co., Stevermark 20678 (M); Ardeola, Stoddard Co., Steyermark 20786 (M): 
between Fanning and Cuba, Crawford Co., Stevermark 19369 (M); Gayton, Dent 
Co., Kellogg (M); Jerome, Phelps Co., Kellogg 153 (M); Noel, McDonald Co.. 
Palmer 4257 (M); Santa Rosa, DeKalb Co., Palmer & Stevermark 41382 (M); 
Prairie Hollow Canyon, Shannon Co., Palmer & Stevermark 41439 (M); Gree: 
Oregon Co., Stevermark 7062 (M); Doran Spring, Hickory Co., Stevermark 13403 
(M); Corkery, Dallas Co., Stevermark 13842 (M); Gasconade River, Laclede Cc.. 
Stevermark 13906 (M); Black River, Reynolds Co., Stevermark 14200 (M); Arroll. 
Texas Co., Stevermark 14645 (M); Stickney, Maries Co., Stevermark 15264 (M); 
Grand River, Henry Co., Steyermark 15942 (M); Bucklin, Linn Co., Stevermark 
16064 (M); Waynesville, Pulaski Co., Stevermark 19321 (M); Graydon Springs, 
Polk Co., Standley (US); Salt River, Shelby Co., Palmer & Steyermark 40872 (M); 
Pickle, Ste. Genevieve Co., Stevermark 8537 (M); Greene Co., Blakinship (M); 
Swan, Taney Co., Bush 472 (M); Sarcoxie, Newton Co., Palmer 6275 (US); Con- 
cordia, Lafayette Co., Demetrio (US); Beaver Lake, Wayne Co., Stevermark 11699 
(M). 

ARKANSAS: Fulton, Hempstead Co., Bush 925 (M); Homan, Miller Co., Eggert 
(M); Eureka Springs, Carroll Co., Glatfelter (M); Cushman, Independence Co.. 
Trelease (M); Harrison, Boone Co., Palmer 6922 (M, US); Benton, Saline Co., 
Palmer 8433 (M, P, US); Fayetteville, Washington Co., Engelmann 141 (M); Little 
Maumelle, Pulaski Co., Engelmann (M); Benton Co., Plank (M). 

Kansas: Cherokee Co., Hitchcock 801 (G, M, US); Ottawa, Franklin Co., 
Castle (M). 

OKLAHOMA: Page, Leflore Co., Stevens 2625, 2755 (G, M, US); Vinita, Craig 
Co., Monell (M); Sapulpa, Creek Co., Bush 475 (M); Tecumseh, Pottawatomie Co., 
Van Fleet (US). 

Texas: Dallas, Dallas Co., Reverchon (G); Mineola, Wood Co., Reverchon 1908 
ry Tyler, Smith Co., Reverchon 4344 (M); Douglassville, Cass Co., Tharp 2397 
(US). 

Fernald has discussed in detail (Rhodora 38:416-421. 1936) the tangled 
nomenclatorial problems involved in selecting the proper name for this species 
in the genus Paronychia. It was not listed by Wood and the name A. poly- 
gonoides, by which it had long been known, could not be transferred to Paron- 
ychia because of the previous use of that name by Muschler for a different 
plant. Fernald, therefore, selected the riame A. fastigiata Raf. as being con- 
specific with Rafinesque’s A. polygonoides, and published in the same article. 


This species, unlike P. canadensis, is not clearly marked and consists of 
several geographic races, some of which have a tendency to grade into the next 
species. The typical form has a stem differing from P. canadensis in being 
minutely pilose or somewhat puberulent and somewhat coarser and stiffer than 
in that species. It is likewise widely distributed, occurring from Massachusetts 


380 THE AMERICAN MIDLAND NATURALIST 


to Florida and west to Wisconsin and Texas, although not usually so abun- 
dant. A form with stipular bracts equalling or overtopping the flowers was 
recognized by Fernald as the variety paleacea (Rhodora 38:421. 1936) and is 
found with the species from Delaware and Pennsylvania to Illinois and Ten- 
nessee. Another form with subulate awns, named by Small Anychia Nuttallii, 
was reduced by Fernald to varietal status under P. fastigiata, as variety Nuttal- 
lii (Rhodora 38: 419. 1936). It is known only from Huntington, Adams, and 
Franklin Counties, Pennsylvania. 


9. P. MONTANA Pax & K. Hoffm. Engl. & Prantl Nat. Pflanzenfam. 
ed. 2. 16c. 300. 1934. 


Paronychia canadensis B pumila Wood, Class Book 263. 1861. 


Anvychia divaricata Raf. New Fl. 4:42. 1838, as interpreted by Steele, Contrib. U.S. 
Nat'l Herb. 13:363. 1911. 

Anychiastrum montanum Small, Torreya 10:230. 1910. 

Plagidia montana Nieuwl., Amer. Midl. Nat. 3:155. 1913. 

Paronychia fastigiata var. pumila Fernald, Rhodora 38:421. 1936. 

P. pumila Core, Va. Journ. Sci. 1:113. 1940. 


Annual; stems and branches diffuse, short-jointed, minutely pubescent, 
rather uniformly dichotomous throughout; leaves spatulate to elliptic-spatulate, 
4-11 mm. long, glabrous or nearly so; sepals ovate to elliptic-ovate, about 1 
mm. long, cucullate at the apex and bearing a short mucro; style elongate, 2: 
cleft at the summit; utricle shorter than the calyx. 


Type locality: “High pine wood hill, Maryland,” Shriver in 1859. 
Distribution: Shale barrens and dry woods, along the Appalachians from 


Pennsylvania to Georgia. 


PENNSYLVANIA: Chambersburg, Franklin Co., Porter (NY, P); Hyndman, Bed- 
ford Co., Small (NY), type of Anvychiastrum montanum Small; Reading, Berks Co., 
Bischoff (P); Doubling Gap, Perry Co., Abbott (P). 

MaryLanp: “High pine wood hill,” Shriver in 1859 (M); Savage River, Alle- 
ghany Co., Smith (US); Sideling Hill, Washington Co., Shreve & Jones 796 (US). 

VirciniA: Stony Man Mt., near Luray, Page Co., Mr. and Mrs. Steele 242 (G, 
M, NY, US); Three-Top Mt., Shenandoah Co., Hunnewell & Griscom 15169 (G); 
Massanutten Mt., Rockingham Co., Heller & Halbach (P, G, US, NY, M, F); Bull 
Pasture Mt., Highland Co., Rudberg 9220a (NY); Johns Creek Mt., Mr. and Mrs. 
Steele (NY, M); Augusta Springs, Augusta Co., Steele (M); Hot Springs, Bath 
Co., Piper (US); Grandview, near Bluemont, Loudoun Co., Wiiliams (US); Peaks 
of Otter, Bedford Co., Palmer 76 (US); Cedarville, Warren Co., Miller (US); 
Goshen, Rockbridge Co., Steele (US); Eagle Mt. R. R., Botetourt Co., Mr. and Mrs. 
Steele (G, M, NY, US). 

West Vircinia: Back Creek, Berkeley Co., Core 5834 (WV); Hanging Rock, 
Hampshire Co., Frye 1486 (WV); Burlington, Mineral Co., Rumsey (WV); Seneca 
Rocks, Pendleton Co., W. V. U. Bot. Exped. (WV); Slanesville, Hampshire Co., 
Wherry (WV); Kates Mt., Greenbrier Co., Franklin (G); Pendleton Co., Dickey 49 
(G); Sweet Springs, Monroe Co., Roush 819 (M); Petersburg, Grant Co., Straus- 
baugh (WV). 

NortH Carouina: Tuxedo, Henderson Co., Wiegand & Manning 1158 (G); 
Eagles Nest, near Waynesville, Haywood Co., Standley 5415 (US). 

Georcia: Stone Mt., DeKalb Co., Wiegand & Manning 1157 (G); Rome, Floyd 
Co., Chapman (US); Pigeon Mt., Walker Co., Harper 337 (US). 
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This form, restricted to the Appalachian shale barrens, is regarded by 
Fernald as only one of the extremes of the variable species, P. fastigiata. Never- 
theless, numerous botanists have felt it to be distinct enough to deserve 
specific rank and from its usually characteristic diffuse habit, long style, and 
interesting distribution on the shale barrens, I am inclined to agree with this 
disposition. Once more, however, we are confronted with unusual nomen- 
clatorial problems in selecting the proper new combination. Rafinesque in 1838 
(New Flora 4:42) described a species which he called Anychia divaricata, 
found in the Alleghany Mountains. Unfortunately, he was not sufficiently 
clear in his description and it is not known precisely to what plant his name 
sliould belong. In 1911 Steele took up Rafinesque’s name for the present form, 
and cited characteristic specimens of it from the Appalachian shale barrens. 
One year earlier, however, Small had described the plant as a new species 
which he called Anychiastrum montanum and this name was transferred to 
Paronychia by Pax and Hoffmann in 1934. This combination hence consti- 
tutes the oldest valid binominal in the genus Paronychia. Even if it could be 
determined exactly to what plant Rafinesque’s Anychia divaricata refers, this 
name could not be transferred to Paronychia because of Jussieu’s earlier use of 
the name for a different plant (Mem. Mus. Par. 2:390. 1815). Fernald calls 
attention to a plant which Wood described as Paronychia canadensis 8 pumila, 
which, having a “style as long as the ovary,” is certainly the same as A. divari- 
cata Raf., at least as interpreted by Steele. This is doubtless the oldest name 
definitely referable to the plant, but the combination P. pumila is antedated 
by P. montana and not usable according to the present International! rules. 


10. P. CANADENSIS Wood, Class Book 262. 1861. 


Queria canadensis L. Sp. Pl. 90: 1753. 

Q. dichotoma Moench. Meth. 351. 1794. 

Q. capillacea Nutt. Gen. 1:159. 1818. 

Anvchia dichotoma Michx. Fl. Bor. Am. 1:113. 1893. 

A. canadensis Ell. Sketch 1:307. 1824. 

A. capillacea DC. Prod. 3:369. 1828. 

A. dichotoma var. capillacea Eaton Man. ed. 6. 295. 1833. 

A. filiformis Raf. ex Britton in Bull. Torr. Bot. Club 13:187. 1886. 

Annual; stem 0.5-4 dm. tall, simple below, forking above, the branches 
very slender, often almost capillary, long-jointed, glabrous; leaves thin, elliptic 
to oval, 0.5-3 cm. long, deep-green, typically obtuse, sometimes acutish, ian 
petioled, remote; stipules scarious, subulate; inflorescence diffuse; bracts ee 
obtuse; sepals greenish, oblong, obtuse, nearly 1 mm. long, with wide scarious 
margins, cucullate and mucronate; styles short; utricle subglobose, equaling the 
sepals; seed lenticular. 


Type locality: “Habitat in Canada, Virginia.” 
Distribution: Dry woodlands, New England to Florida, west to Nebraska. 


New Hampsuire: Nottingham, Rockingham Co., Eaton (G) 

VERMONT: Bellows Falls, Windham Co., Blanchard (G); Gregor Recks, North 
Pownal, Bennington Co., Blanchard (G); West Rutland, Rutland Co., Eggleston (M, 
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MassacHuseTTs: Hyde Park, Norfolk Co., Kennedy (G, P); Shaker Glen, 
Woburn, Middlesex Co., Williams (G); Framingham, Middlesex Co., Smith (M); 
Granville, Hampden Co., Seymour 349 (G, M); Danvers, Essex Co., Sears (G). 

Ruope Istanp: Diamond Hill, Providence Co., Bailey (G); without locality, 
Thurber (G). 


ConNEcTIcUT: Town of Franklin, New London Co., Waodward (G); Trap Hill, 
North Guilford, New Haven Co., Bartlett (G); Southington, Hartford Co., Bissell 
(G); Fairfield, Fairfield Co., Eames | (G); Pomfret, Windhem Co., Driggs (G). 


New York: Worthington, Westchester Co., Pennell 8219 (P); Clove, Dutchess 
Co., Standley & Bowman 12047 (US); Lansingburg, Rensselaer Co., Peck (US); 
Wading River, Suffolk Co., Miller (US, B); Lansing, Tompkins Co., Wiegand & 
Metcalf 2258 (G, P); Montour, Schuyler Co., Wiegand 8961 (G, M); Glenmont, 
Albany Co., Burnham (G); Shushan, Washington Co., Dobbin 463 (M); Natural 
Bridge, Jefferson Co., Bartram (P); Ashland, Chemung Co., Lucy (M); Maple 
Grove, Queens Co., Bicknell 4243c (P); Arlington, Staten Is., Richmond Co., Eccles 
(B); Durland Hill, Chester, Orange Co., Svenson 6643 (B); Binghamton, Broome 
Co., Millspaugh (F); Suffern, Rockland Co., Cheevy (B). 


New Jersey: Swedesboro, Gloucester Co., Lippincott (G); Phillipsburg, Warren 
Co., Mackenzie 5156 (P); Pemberton Junction, Burlington Co., Stone 12912 (P); 
Mount Ephraim, Camden Co., Long 19177 (P); Auburn, Salem Co., Long 30787 
(P); Clarksburg, Monmouth Co., Benner (P); Harbourton, Mercer Co., Long 48921 
(P); New Egypt, Ocean Co., Grove 795 (P); Pochuck Mt., Sussex Co., Britton 
(P); Cresskill, Bergen Co., Dautun (B); Haledon, Passaic Co., Svenson & Rusk 
4540 (B); Princeton, Mercer Co., Schott (F). 


Detaware: Mt. Cuba, Newcastle Co., Commons (P). 


PENNSYLVANIA: Ogontz, Montgomery Co., Hermann 4313 (M); Trout Run, Dela- 
ware Co., Painter 815 (M); Philadelphia, Philadelphia Co., Nuttall (M); Gettys- 
burg, Adams Co., Redfield 11500 (M); Binkley’s Bridge, Lancaster Co., Heller 
(G, F); Frazer, Chester Co., Bartram 1136 (G); Greene Co., Dickey 32 (G); 
Easton, Northampton Co., Porter (NY, P); Bucks Co., Gross 337 (NY); Grand 
View, Bedford Co., Drushel 6663 (M); York Furnace, York Co., Keller (P); Chris- 
tiana, Lancaster Co., Bartram 1624 (P); Emaus, Lehigh Co., Pretz 6934 (P); Mose- 
lem, Berks Co., Long 12728 (P); Bushkill, Pike Co., Bartram (P); Buena Vista, 
Franklin Co., Muenscher 3718 (M); Pittsburgh, Allegheny Co., Shafer (C); Clear- 
field, Clearfield Co., Jennings (C); Ohio Pyle, Fayette Co., Jennings & Jennings (C); 
Lower Raccoon Creek, Beaver Co., Bright (C); Allegheny Mts., Somerset Co., Pat- 
terson (C); Petersville, Butler Co., Graham (C); Deer Lick, Greene Co., Jennings 
(C); New Florence, Westmoreland Cc., Jennings (C); Buck Hill Falls, Monroe Co., 
Henry & Graham (P); Martin's Creek, Northumberland Co., Porter (C); Red Ban, 
Clarion Co., Jennings (C); Kittanning, Armstrong Co., Neale (C); Safe Harbor, 
Lancaster Co., Small (F). 

MaryLano: Plummer’s Island, Montgomery Co., Kearney (US); Hyattsville, 
Prince Georges Co., Dowell 3166 (NY, US); Ellicott City, Howard Co., Bro. Arséne 
1395 (P); Chestertown, Queen Annes Co., Vanatta (P); Glen Echo, Montgomery 
Co., Chase 2480 (F). 

District of CoLtumBiA: Washington, Steele (G, M). 


Vircinia: Stony Man Mt., near Luray, Page Co., Mr. and Mrs. Steele (G, M, 
US); Stony Creek, Sussex Co., Fernald, Griscom & Long 6593 (G, NY); Lexington, 
Rockbridge Co., Churchill (G, M); New River at mouth of Brush Creek, Carroll Co.. 
Small (G, NY, F); Tron Mt., Smyth Co., Britton, Britton & Vail (NY, P): Bull 
Pasture Mt., Highland Co., Rudberg 9220 (NY); Lee Co., Chance (M); Pulaski 
Co., Meredith (P); Hampton, Elizabeth City Co., Pillsbury (P); Bluemont, Loudoun 
Cs. — 10610 (US); Bedford Co., Curtiss (US); Stuart, Patrick Co., Heller 
1090 (F). 


West Virainia: Tygarts Valley River, Taylor Co., Smith (US); Rowlesburg, 
Preston Co., Steele 61 (US); The Pinnacle, Abbs Valley, Mercer Co., Morris 1096 
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(US); Baileysville, Wyoming Co., Morris 1268 (US); Fairmont, Marion Co., Mac- 
Elwee (P); Middle Wheeling Creek, Ohio Co., Bartholomew 81 (WV); Fort Gay, 
Wayne Co., Lycan 66 (WV)); Littleton, Wetzel Co., Haught 651 (WV); Easton, 
Monongalia Co., Anderson & Smith 278 (WV); Pink, Calhoun Co., Harris (WV); 
Jarrell Branch near Uneeda, Boone Co., W. V. U.Bot. Exped. (WV); Nuttallburg, 
Fayette Co., Nuttall (WV); Thorn Creek, Pendleton Co., W.V.U. Bot. Exped. (WV) ; 
Brooke Co., Oglebay Plant Club 130 (WV); Huntington, Cabell Co., Gilbert 601 
(G, M, F, WV); Hinton, Summers Co., Boone (D); Ambrosia, Mason Co., Core 
6535 (WV); Nitro, Putnam Co., Core 6425 (WV); Huttonsville, Randolph Co., 
Hutton (WV). 

Kentucky: Goodes Lake, Warren Co., Price (M); Cascade Caverns, Carter Co., 
Smith, Hodgdon, Gilbert & McCoy 3475 (G); Poor Fork P. O., Harlan Co., Kearney 
78 (NY); Iron Hill, Lyon Co., Eggleston 4815 (NY); Burgin, Mercer Co., King 
362 (F). 

TENNESSEE: Cowan, Franklin Co., Ruth 196 (M); near Radnor Lake, Rutherford 
Co., Svenson 63 (G); Knoxville, Knox Co., Ruth 1684 (NY, M); middle Tennessee, 
Gattinger (NY); Lookout Mt., Hamilton Co., Pollard & Maxon 425 (NY, US): Mt. 
Nebo, Blount Co., Kearney (US). 

NortH Caro.ina: Lake Junaluska, Haywood Co., Price 161 (WV); Asheville, 
Buncombe Co., Robinson (G); Waynesville, Haywood Co., Standley 5416 (US); 
between Cranberry and Linville, Mitchell Co., Small & Heller (F); Shut-in-Creek, 
Madison Co., Oosting 35311 (D); Great Smoky Mts., Swain Co., Beardslee & 
Kofoid (F). 

GeorciA: Rome, Floyd Co., Ravenel (M); “Georgia,” Bevrich (M). 

ALABAMA: Huntsville, Madison Co., Shimek (F). 

Ontario: Ambherstburgh, Essex Co., Macoun 34060 (G, M, US); Leamington, 
Essex Co., Macoun 24483 (G, P, F). 

Ono: Cincinnati, Hamilton Co., Llovd (G, M); Perkins, Erie Co., Moselev (G); 
Brady's Lake, Portage Co., Robinson & Webb 1084 (G); Cleveland, Cuyahoga Co., 
Hicks (M); Norwalk, Huron Co., Stair (M); Holland, Lucas Co., Moseley (US); 
Springfield, Logan Co., Spence (O); Barnesville, Belmont Co., Laughlin (OQ); “ad 
ripas fluminis Ohio prope North Bend,” Hamilton Co., Short (C); Columbus, Frank- 
lin Co., Sanders (O); Liberty Township, Jackson Co., Bart’ey & Pontius (O); Blue 
Creek, Adams Co., Harper & Gordon (QO); Farnham, Ashtabula Co., Hicks (QO); 
Scioto Trails Foxest, Ross Co., Demaree 1483 (OQ); Hanover Station, Licking Co., 
Detmers (O); East Monroe, Highland Co., Kellerman (O); Painesville, Lake Co.. 
Hacker (O); Portsmouth, Scioto Co., Kellerman (OQ); Catawba Island, Ottawa Co.., 
Kellerman & Griggs (O); Sugar Creek Valley, Wayne Co., Duvel (O); Vinton, 
Gallia Co., Kellerman (OQ); Loveland, Clerment Co., James (O); Steubenville, Jeffer- 
son Co., Kellerman (O); Mt. Vernon, Knox Co., Kellerman (O); Athens, Athens 
Co., Kellerman (O); Prospect, Marion Co., Boque (O); Carrollton, Carroll Co., 
Kellerman & Kellerman (O); New Cornerstone, Tuscarawas Co., Kellerman & Keller- 
man (QO); Pomeroy, Meigs Co., Kellerman (OQ); Canton, Stark Co., Case (O); 
London, Madison Co., Sharp (O); St. Marys, Auglaize Co., Young (O); Devil Tea 
Table, Morgan Co., Kellerman, Kellerman & Jones (O); Caldwell, Noble Co., Keller- 
man, Kellerman & Jones (OQ). 

MicnicaAN: Ann Arbor, Washtenaw Co., Ehlers 3592 (P); Hermann 6943 (F) 

INDIANA: Medora, Jackson Co., Kriebel 2343 (G); mouth of Fourteen-mile Creek, 
Clark Co., Deam 27996 (G); South Bend, St. Joesph Co., Nieuwland 11257 (M); 
Tunnelton, Lawrence Co., Deam 28147 (US); Lake Maxinkuckee, Marshall Ce., 
Scovell & Clark 1344 (US); Brookville, Franklin Co.. McCoy 4163 (P, WV); 
North Charlestown, Clark Co., Friesner 5685 (D); Tippecanoe Lake, Kosciusko Co., 
Chipman (B). 

ILtinois: Oakwood, Vermilion Co., Pease 16346 (G); Peoria, Peoria Co., Mc- 
Donald (G); Chandlerville, Cass Co., Seymour 1070 (G); Ottawa, La Salle Co., 
Huett (G); White Heath, Piatt Co., Pease 14093 (G); Havana, Mason Co., Gleason 
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(G); Lansing, Cook Co., Chase 863 (G, M); Naperville, Dupage Co., Umbach (P). 

Wisconsin: near Blue Mounds, Iowa Co., Heddle 2773 (G, F). 

Minnesota: Spring Grove, Houston Co., Rosendahl 3846 (G); Winona, Wincna 
Co., Holzinger (US). 

Iowa: Rippey, Greene Co., Allen (G); Red Bluffs, Upper Des Moines River, 
Gever in 1841 (G, M, P); Decatur Co., Fitzpatrick & Fitzpatrick (G); “western 
lowa,” Allen (G); Des Moines, Polk Co., Carver (M); Ames, Story Co., Hitchcock 
(M); Osceola, Clarke Co., “F.C.S.". (M); Bayfield, Muscatine Co., Somes (US). 

Missouri: Along Corn Creek, Knox Co., Palmer & Steyermark 40930 (M); Pied- 
mont, Wayne Co., Russell (M); Jordan, Hickory Co., Steyermark 13240 (M); Castor 
River, Bollinger Co., Steyermark 14120 (M); Black River, Reynolds Co., Steyermark 
14190 (M); Current River, Ripley Co., Steyermark (M); Bennett Bayou, Howell 
Co., Steyermark 14410 (M); North Fork of White River, Douglas Co., Steyermark 
14690 (M); Wallace State Park, Clinton Co., Steyermark 14920 (M); Meramac 
River, Dent Co., Steyermark 15711 (M); along Little Monegaw Creek, St. Clair Co., 
Stevermark 20211 (M); Forsythe, Taney Co., Trelease 820 (M); Cedar Co., Tre- 
lease 821 (M); Jefferson Co., Eggert (M); Irondale, Washington Co., Glatfelder 
(M); Monteer, Shannon Co., Bush 6150 (US); Stafford, Greene Co., Standley 8952 
(US); Westport, Jackson Co., Bush 860 (US); Eagle Rock, Barry Co., Bush 21 
(US); Christian Co., Blankinship (G) ; Cooper Co., Bush 14938 (M); Pacific, Frank- 
lin Co., Ohlweiler (M); Sweet Springs, Saline Co., Trelease (M); St. Louis Co., 
Eggert (M); Jerome, Phelps Co., Kellogg 96 (M); Chillicothe, Livingstone Co., 
Steyermark 11000 (M); Jefferson City, Cole Co., Stevermark 24901 (M, F); Shan- 
nondale, Chariton Co., Steyermark 26391 (M, F); McGirk, Moniteau Co., Stevermark 
24802 (F); Troy, Lincoln Co., Steyermark 26044 (F); Chapel Hill, Lafayette Co., 
Sieyermark 24689, 24702 (F); Warrensburg, Johnson Co., Steyermark 24597 (F); 
Marthasville, Warren Co., Steyermark 1787 (F); Munger, Reynolds Co., Steyermark 
4867 (F); Sinking Creek, Shannon Co., Stevermark 4780 (F); Monticello, Lewis Co., 
Steyermark 25638 (F); Webb City, Jasper Co., Palmer 373 (M); Terre Bleue Creek, 
Ste Genevieve Co., Trelease 1164 (M); Hahns Mill, Castor River, St. Francois Co., 
Kellogg 902 (M); New London, Ralls Co., Palmer & Steyermark 40718 (M). 


Arkansas: Cushman, Independence Co., Trelease (M). 


Kansas: F.ureka, Greenwood Co., Hitchcock (M); Rosedale, Wyandotte Co., 
Mackenzie (M). 


NepraskKaA: Weeping Water, Cass Co., Williams (US, M). 


This is one of the commonest and most widespread of the species in the 
genus and is a very clear-cut species, being readily separable from P. fastigiata, 
the other common eastern species, by its glabrous stems, capillary branches, and 
thin elliptic leaves. Nevertheless, its nomenclature has been somewhat confused, 
since certain names have been used at times for P. fastigiata and at other 
times for P. canadensis. For nearly a century American authors generally 
applied the name Anychia dichotoma Michx. to the pubescent species, whereas 
it was shown by Robinson (“The identity of Anychia dichotoma,” Rhodora 
6:50-53. 1904) that Michaux’s type specimen was glabrous. Examination of 
Linnaeus’ type of Queria canadensis by Fernald many years ago showed that 
it also was glabrous and hence identical with Michaux’s plant. 


11. P. CHARTACEA Fernald, Rhodora 38:418. 1936. 
Nyachia pulvinata Small, Torreya 25:12. 1925. 


Paronychia pulvinata Pax & Hoffm. in Engler & Prantl, Nat. Pflanzenfam. ed. 2. 


16¢:300. 1934, not P. pulvinata Gray in Proc. Acad. Sci. Phila. 1863:58 (1864). 
Annual; stem partly fleshy, copiously branched at the base, the branches 
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radially spreading and repeatedly dichotomous, 5-20 cm. long, wiry; leaves 
chartaceous, strongly revolute, ovate to triangular-ovate, 1.5-3 mm. long, 
sessile; stipules pectinate-fimbriate; cymes much branched, the cymules borne 
ali along the branches; sepals about 0.5 mm. long, pubescent, with broad wing 
margins, hooded and with a thick umbo; anthers relatively large, borne in the 
sepal hood; styles very short, distinct; utricle oval or ellipsoid, about 0.4 mm. 
long. 

Type locality: “The type specimens, collected by the writer in the scrub 
between Avon Park and Sebring, Florida, December 13, 1920, number 9782, 
are in the herbarium of the New York Botanical Garden.” 


Distribution: Sand-dunes, southern end of lake region, Florida. 


FLoripa: near Lakes Damon and Pythias, north of Avon Park, De Soto Co., 
Small 11577 (D); Kuhlman, De Soto Co., Small & DeWinkeler 9803 (G); Moun- 
tain Lake, Polk Co., Koehler 57 (G); Sebring, De Soto Co., Hunnewell (G). 


This species is the sole member of the section Nyachia (Small) Pax & 
Hoffm. and was first described by Small in his monotypic genus Nyachia. 
Fernald (Rhodora 38:417. 1936) has pointed out the unstable characters upon 
which the genus was based, emphasizing principally the degree of pointing of 
the sepals and the length of the style. Such features can scarcely be regarded 
as generic differences. In transferring Small’s N. pulvinata to the genus Parony- 
chia, Pax and Hoffmann overlooked the Rocky Mountain P. pulvinata Gray 
(1864). 


12. P. PULVINATA Gray in Proc. Acad. Sci. Phila. 1863. 58 (1864). 


Plants arising from a thick woody caudex, forming dense cushion-like tufts; 
leaves oblong, very obtuse, margin ciliate-scabrous, muticous, 3-6 mm. long, 
about 2 mm. wide, bright green, flat, thick, nerveless; stipules silvery, broadly 
ovate, entire, 2-4 mm. long, obtuse, or the uppermost somewhat taper-pointed 
or acute, equaling the leaves and with them densely covering the short stems; 
flowers mostly solitary and immersed among the leaves; bracts exceeding the 
flowers; sepals 2 mm. long, broadly oval, whitish, cucullate at the apex, minute- 
ly cuspidate from the back, sparsely villous; staminodia 5, similar to the fertile 
filaments; ovary glabrous, tapering into the rather short style. 


Type locality: “. . . collected by Dr. C. C. Parry and Messrs. Elihu Hall 
and J. P. Barbour, during the summer and autumn of 1862, on . . . the Rocky 
Mountains, in Colorado Territory, lat. 39°-41°.” 


Distribution: In the high alpine region, elevation about 10,000-14,000 feet, 
Colorado, Wyoming, and Utah. 


Cotorapo: Cameron Pass, elev. 11,700 ft., Jackson Co., Baker (NY, M); Pike's 
Peak, El Paso Co., Zobel (M, B); Gray's Peak, Clear Creek Co., Patterson 14 (NY, 
C, F, P, G); Berthoud Pass, elev. 11,000-12,000 ft.. Grand Co.. Tweedy 5543 
(NY); James Peak, Gilpin Co., Cox 104 (M, F); Leadville, Lake Co., Trelease 
(M); Estes Park, Larimer Co., Mathias 423 (M); Sawatch Range, Lake Co., Bren 
degee 13005 (M, F); Mt. Lincoln, Park Co., Coulter 7172 (M, P); Golden City, 
Jefferson Co., Greene (G); Canon City, Fremont Co., Brandegee 686 (P); “Colorado 
Territory,” Parry in 1872 (M, P); “Colorado Territory, lat. 39°-41°,” Parry in 1862 
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(NY, M, B, P, G); “Lat. 39°-41°,” Hall & Barbour (M, G, F, B, P); “Long's 
Exped. to Rocky Mts.,” Dr. James (M). 

Wyominc: Telephone Mines, Albany Co., Nelson 7856 (NY, M); La Plata 
Mines, E. Nelson 5241 (NY, M, G). 


UtaH: above Chain Lakes, Duchesne Co., Hermann 5041 (NY, P, G); Uintah 
Mts., Summit Co., Goodman & Hitchcock 1518 (NY, M, F, B, G); La Motte Peak, 
Summit Co., Payson & Payson 5042 (M, G). 


13. P. SESSILIFLORA Nutt. Gen. Am. 1:160.1818. 


P. sessiliflora var. brevicuspis A. Nels. Bull. Torr. Bot. Club 26:237. 1899. 
P. brevicuspis Rydb. Bull. Torr. Bot. Club 33:137. 1906. 

P. sessiliflora brevispina A. Nels. in Rydb. Fl. Colo. 122. 1906 (in synon.). 
P. brevispina Rydb. Fl. Colo. 122. 1906. 


Plants arising from a ligneous perpendicular caudex often 1 cm. thick; 
stems very densely caespitose, 4-10 cm. high, much branched and crowded; 
leaves linear-subulate, 4-6 mm. long, chartaceous, spinulose-tipped, imbricated, 
the lower erect, obtuse, the upper longer, recurved-spreading, arcuate or 
ascending, acute or mucronate; stipules subulate, 2-cleft, slightly shorter than 
the leaves; flowers terminal, solitary (or paired), sessile; bracts equaling the 
flowers; sepals oblong-linear, 3-nerved, pubescent at the base, 2-3 mm. long, 
red-brown with narrow scarious margins, arched at the summit within, with 
divergent setaceous awns, half as long as the body of the sepal, or sometimes 
shorter; sterile setae as iong as the filaments; style as long as the sepals, 2-cleft 
at the apex. 


Type locality: North Dakota, “On the highest hills of the Missouri, near 
Fort Mandan,” Nuttall. 

Distribution: Dry plains and bare stony hillsides, Saskatchewan and 
Alberta to Texas and New Mexico. 


Aserta: Vicinity of Calgary, Calgary Dist., Moodie 89 (NY, F); vicinity of 
Rosedale, Medicine Hat Dist., Moodie 1074 (NY, F, G); Morley, Calgary Dist., 
Macoun 19824 (F); Milk River, Medicine Hat Dist., Macoun 12908 (F); “Mt. 
Rocheuses 4 la base,” Bourgeau in 1857-9, (NY, G). 

SASKATCHEWAN: East of Saskatoon, Saskatoon Dist., Macoun & Herriot 70871 
(NY); Whiteside Lake, Macoun & Herriot 70872 (NY, F, G); Ross Creek, Macoun 
5865 (NY); Cypress Hills, Macoun 5863 (M); Old Wives Creek, Macoun 12908 
(F). 

Montana: Marysville, Lewis & Clark Co., Starz in 1893 (M); Helena, Lewis & 
Clark Co., Kelsey (F); Great Falls, Cascade Co., Anderson in 1886 (M, NY); Mad- 
ison River, Madison Co., Tweedy 1081 (NY); Little Rocky Mts., Dr. Howard (NY, 
P); Bull Mts., Canby (C); Fish Creek, Jefferson Valley, Hayden (P); “Foot hills,” 
Lamson-Scribner 221 (G); Suksdorf Gulch, Suksdorf 70 (G). 

NortH Dakota: Alkabo, Divide Co., Larsen 82 (M); Medora, Billings Co., 
Bolley (NY); Dickinson, Stark Co., Wheeler (NY); Minot, Ward Co., Lunell 
(NY); Hettinger, Adams Co., Stevens & Kluender (F, C). 

Sout Dakota: “Fort Union and Fort Pierre,” Hayden in 1854 (M); Black 
Hills, Visher (F); “Black Hills-1874-Custer,” (P); “Bear Butte in Black Hills,” 
Hayden in 1855 (M, NY); “Black Hills on Upper Pole Creek,” Engelmann in 1856 
(M) 

Wrominc: Bear Creek, kk. Nelson 4947 (C); Yellowstone, Hayden (G); Sand 
Creek, Albany Co., Nelson 2042 (F); Sheep Mt., Goodding 2077 (C); Sybille 
Creek, Nelson 349 (NY, G); Laramie Peak, Nelson 1638 (M, NY, G); Laramie, 


( 
I 
I 
( 
R 
P 
ty 
i 
it 
5 
a 
ty 
sf 
Ve 
st 
of 
le: 
ra: 
th 
wi 
ac 
Su 
cu 
sle 
Si 
fo 
ani 


NORTH AMERICAN SPECIES OF PARONYCHIA 387 


Macbride 2434 (M); Halleck Canon, Albany Co., Nelson 7461 (M, NY, G); Big 
Horn, Sheridan Co., Tweedy 2292 (NY); Buffalo, Johnson Co., Tweedy 3600 (NY); 
“Northwestern Wyoming Expedition,” Parry in 1873 (NY, M, F); Encampment, 
Carbon Co., Tweedy 4536 (NY). 

CoLorapo: Fremont Co., Brandegee 686 (F, P); North Peak, Jackson Co., Cran- 
dall 98(G) ; “Lat. 40°-41°,” Vasey 72 (M, G); Grand Junction, Mesa Co., Eastwood 
(M, CA); Fair Play, Park Co., Jones 909 (NY); near Thatcher, Las Animas Co., 
Rollins 1824 (NY, G); Middle Park, Grand Co., Patterson (F); “Rocky Mts.,” 
Meehan 7175 (P, M); South Park, Canby (P, G); vicinity of La Junta, Otero Co., 
Rose & Fitch 17060 (NY); Sangre de Christo Creek, Rudberg & Vreeland 6297 
(NY). 

UtaH: Thurber, Jones 5705 (M, NY); Sierra Abajo, San Juan Co., Newberry 
in 1859 (NY); near Manila, Daggett Co., Harrison & Larson 7890 (M); Great Salt 
Lake Valley, Hooker in 1869 (P). 

Nevapa: Mt. Irish, Purpus 6323 (NY). 

New Mexico: “Plantae Novo-Mexicanae No. 70, a few miles west of McNees 
Creek,” Fendler in 1847 (M, G); “N. N. Mex.,” Parry in 1867 (M). 

Texas: Canyon, Randall Co., Palmer 12513 (M, G, NY); “Fort Smith to the 
Rio Grande,” Bigelow in 1853-4 (NY); Palo Duro Canyon, Reverchon 2257 (M); 
Palo Duro, Armstrong Co., Cory 13410 (G). 


Nelson set up the variety brevicuspis to include plants which differed from 
typical specimens of P. sessiliflora in having the leaves straight and ascending 
instead of arcuate, and having the spinules of the sepals less than 1 mm. long 
instead of more than 1 mm. long. In 1906 Rydberg raised the variety to 
specific rank, but in his Flora of Colorado, published the same year, the name 
appears, through an error, as brevispina. 


All degrees of variation occur, however, between the forms regarded as 
typical P. sessiliflora and those representing the variety brevicuspis. Even the 
specimens distributed by Nelson as number 349, said to well represent the 
variety, include both forms. 


14. P. FRANCISCANA Eastw. Bull. Torr. Bot. Club 28:288. 1901. 


Perennial from a woody tap-root, with numerous thread-like fibrous roots: 
stems glabrous, wiry, slender, diffusely , spreading, prostrate, forming mats 
often 4 dm. in diameter; internodes 2-15 mm. long, generally shorter than the 
leaves and stipules; lower part of the stem with knotted leafless nodes and 
ragged persistent stipules; leaves oblong-linear, 5-8 mm. long, 1-2 mm. wide, 
the apex tipped with a weak bristle about 1 mm. long, the surfaces covered 
with upwardly spreading papillate hairs; stipules silvery-scarious to a weak, 
acuminate apex; flowers few together in the axils; sepals pubescent at the 
summit, glabrous below, 1-2 mm. long, red-brown, purplish or green, the apex 
cucullate, tipped with a spine 0.5-2 mm. long; stamens minute, with short, 
slender filaments; styles 2; fruit a papillate utricle. 

Type locality: ‘ ‘This species is common on grassy hillocks at the Presidio, 
San Francisco, from which there are specimens in the herbarium of the Cali 
fornia Academy of Sciences, collected by Dr. E. L. Greene, Mrs. Brandegee, 
and Miss Evelina Cannon; also one from Bodega Port collected by the writer.” 

Distribution: Known only from the type locality and vicinity 
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CaLircrNia: Presidio, San Francisco, Eastwocd 259 (NY, G); Brandegee (NY, 
CA); Greene (NY, F, P, G); Heller 5677 (P. M, NY. G, F, B); Michener & 
Bioletti 195 (NY, G, B); Rose 38218 (WV); Cannon (G); Lone Mt., San_Fran- 
cisco, Kellogg & Harford 4 (M). 


15. P. MEXICANA Hemsl. Diagn. Pl. Nov. 36. 1878. 


P. monandra Brand. Proc. Cal. Acad. ser. 2. 3:115. 1891 (“Cape region of Baja 
California’). 


Perennial from a slender woody tap root; stems short, with numerous short 
lateral crowded branches, hairy throughout, swollen at the nodes by the 
persistent bases of the leaves and stipules; internodes 0.5-.8 cm. long; leaves 
linear-lanceolate or oblanceolate, long-apiculate, longer than the internodes, 
0.5-1 cm. leng, 1-2 mm. wide, rather densely pubescent, 3-nerved; stipules 
shorter than the leaves, silvery-scarious, long-acuminate; flowers few together 
in axillary fascicles, short-pediceled; sepals about 1 mm. long, densely pubes- 
cent, oblong, short-apiculate, somewhat cucullate, with a minute dorsal spine; 
setae none; utricle globose, rather large. 


Type locality: “Mexico: in regione San Luis Potosi, alt. 6000 8000 ped., 
Parry et Palmer, 65. (Hb. Kew.).” 


Distribution: Bare hills, Baja California to Durango and Hidalgo. 


Baya Ca.irorNiA: Sierra de la Laguna, Brandegee (NY, G); The Laguna, 
Laguna Mts., Jones 27045 (NY, M, F, G). 

Duranoo: Durango, Palmer 783 (M, G). 

ZacaTEcas: Zacatecas, Pringle 1763 (G, P, F, B, NY, M); Purpus (M); Con- 
ception del Oro, Palmer 287, 375 (NY, M, F). 

San Luts Potosi: San Luis Potosi, Parry & Palmer 65 (M, G, F, P); Schaffner 
195, 595 (G, P, WY, C, F). 

Hipatco: Pachuca, Pringle 6921 (G, M, C, NY, P, F); Rose, Painter & Rose 
8722 (F); Jacala, Kenover 958 (M, F); Metepec Station, Pringle 13178 (F, G). 

Mexico: Sierra de las Cruces, Pringle 7387 (M). 

PvuEBiA (>): Popocatepetl, Purpus 1799 (NY, M, G, F). 


Brandegee, in describing P. monandra, a form with one stamen, states that 
it does not agree generically with Paronychia in number of stamens; neverthe- 
less, this character is so variable in the genus that it does not seem sufficiently 
important to justify setting up a distinct species. In most respects, the type of 
P. monandra agrees with specimens of P. mexicana. 


16. P. ARGYROCOMA Nutt. Gen. Am. 1:160. 1818. 
Anvchia argyrocoma Michx. Fl. Bor. Am. 1:114. 1803. 


Perennial; stems freely branched at the base, the branches ascending or 
decumbent, :natted, 0.5-3 dm. long, simple or sparingly forked; leaves linear 
or nearly so, flat, acute, 1-3 cm. long, silky; stipules numerous, dry, silvery, 
conspicuous, 5-10 mm. long; flowering stems 0.5-3 dm. tall, closely pubescent; 
cymes compact, the flowers concealed by the stipules; sepals hairy, about 5 
mm. long, narrow, the edges hyaline, hooded at the apex and terminating in a 
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slender white pubescent awn; stamens about half as long as the sepals; anthers 
dark green; utricle nearly oblong, about 1.5 mm. long. 

Type locality: (of Anychia argyrocoma) “HAB. in rupibus montium 
superioris Carolinae.” 

Distribution: Rocky mountain tops and bare slopes, western Maine, New 
Hampshire, and Massachusetts (the variety albi-montana); and from Virginia 
and West Virginia south along the mountains to Tennessee and Georgia. 


Maine: Summit of Mt. Caribou, Kirk (G); Andover, Oxford Co., Schneider 
(G); Rumford, Oxford Co., Parlin (G). 

New Hampsuire: Mt. Chocorua, Carroll Co., Kennedy (P); Mt. Willard, Culver 
(P); The Notch, Martindale (P); Crawford House, Coos Co., Taylor (P). 

MassaAcHuseEtts: Newbury, Caw’s Island, near Manchester, Essex Co., Chamber- 
lain (NY). 

VircINIA: Pinnacles of Dan, Patrick Ce., Shriver (P); Monterey, Highland Co., 
Leeds 1042 (P); Balcony Falls, Britton (B); Peaks of Otter, Brown, Hagy, Vail, 
Timmerman, Britton & Britton (NY). 

West Vircinia: New Creek Mt., Grant Co., Wherry (WV); Nelson Rocks, Pen- 
dleton Co., Allard 2139 (NY, F); Seneca Rocks, Pendleton Co., Core (WV); 
Cabins, Grant Co., Mr. and Mrs. Davis 466 (WV); North Fork Mt., Pendleton Co., 
Strausbaugh (WV); Panther Mt., Pendleton Co., Rydberg 9038, 9163 (NY, Wy); 
Beaver Dam, Pendleton Co., Core 3686 (NY). 

NortH Caro.ina: Hawksbill, Buncombe Co., Correll 209 (WV); summit of 
Stone Mt., Caldwell Co., Small & Heller 146 (WV, P, F, B); Mt. Pisgah, Haywood 
Co., Gray, Sargent, Redfield & Canby (P, F); Roan Mt., Canby (P,; F); Grandfather 
Mt., Avery Co., Harshberger 104 (P); Craggy Mt., near Asheville, Coville (US); 
Peak Mt., Sudworth 94 (US); “Slatey Mts., supra Swannano,” Rugel in 1842 (NY); 
Nigger Mt., Ashe Co., Blomquist & Anderson 9975 (D); Kings Mt., Gaston Co., 
Oosting 1660 (D, P); Pilot Mt., Surry Co., Oosting & Blomquist 3817 (D); Negro 
Mt., Gray & Carey in 1841 (NY); Banners Elk, Avery Co., Steele 78 (NY). 

Georgia: Lookout Mt., Walker Co., Walker (P); Blood Mt., Lumpkin Co., Leeds 
1574 (P). 

TENNESSEE: “French Broad River prope Painted Rock,” Rugel in 1842 (NY) 
Wolf Creek, Kearney (NY, M, F); “Buffalo Lick, East Tenn.,”” Ruth (UCLA, 
WY). 

Fernald (Rhodora 8:103. 1906) has separated the northern form as the 
variety albimontana. This differs from the typical form in having most of the 
branches floriferous, instead of possessing many sterile branches, and in having 
the leaves glabrate, with involute margins, while the calyx is usually longer, 


with subulate grabrescent awns. 


17. P. ALBOMARGINATA Core, Madrofio 6:21. 1941. 


Perennial from a thick woody tap root; stem much branched from the base, 
4-7 cm. long, puberulent, with numerous short internodes; leaves linear-oblong, 
densely puberulent, 3-4 mm. long, hidden among the stipules, acute or cuspi- 
date; stipules silvery, ascending, equaling or exceeding the leaves; bracts shorter 
than or barely equaling the flowers; cymes small, few-flowered; sepals 2 mm. 
long, puberulent, with conspicuous white margins, tipped by a short, erect 
cusp; stamens half the length of the sepals. 

Type locality: “Saltillo, State of Coahuila, Dr. Edward Palmer, collector, 
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number 518, April 9, 1905. (type in Britton Herbarium, New York Botanical 
Garden; co-type in Missouri Botanic Garden.” 


Distribution: Known only from the type locality. 


18. P. peprEsSA Nutt. ex T. & G. Fl. N. Am. 1:171. 1838. 


P. Jamesii B depressa T. & G. Fl. N. Am. 1:171. 1838. 
P. diffusa A. Nels. Bull. Torr. Bot. Club 26:237. 1899. “This is the commonest 


species in the genus in this range. The following numbers well represent it: 451, 1331, 


2103, and 2769.” 

Perennial from a woody tap root; stems 7-16 cm. long, prostrate spreading 
and forming close mats, branches crowded with leaves to the summit, densely 
dichotomous, pubescent with short silvery hairs; leaves about .8-1.5 cm. long, 
equaling or exceeding the internodes, less than 1 mm. wide, minutely puberu- 
lent, cuspidate or bristly pointed; stipules shorter than the leaves, ovate- 
lanceolate, acuminate or setose, more conspicuous than the leaves; inflorescence 
much contracted; flowers crowded, nearly immersed in the leaves; bracts exceed- 
ing the flowers; calyx strigose-hirsute below, less so above, obpyramidal at the 
base, 2-3 mm. long, sepals arched at the summit, bearing a conical tip above 
the hood nearly half as long as the rest of the sepal, with an awn about equal- 
ing the tip; filaments very short, exceeded by the slender staminodia. 


Type locality: “On the barren plains of the Rocky Mountains (lat. 41°), 
and on the plains of the Oregon. Nuttall.” 


Distribution: Dry plains and hillsides, southwestern South Dakota, west- 
etn Nebraska, eastern Wyoming and Colorado. 


SoutH Dakota: Black Hills, Pratt 49 (NY); Tilford, Lawrence Co., Palmer 
37326 (M); Fairburn, Custer Co., Havward 1509 (F); Hermosa, Custer Co., Hay- 
ward 948 (F); Rapid City, Pennington Co., Visher (F); Hot Springs, Fall River 
Co., Hayward 1620 (F); Piedmont, Meade Co., Pratt (P); Sturgis, Meade Co., 
Havward 1063 (F); Buffalo Gap, Custer Co., Hayward 1554 (F); Pine Ridge 
Reservation, Washington Co., Visher 2140 (NY). 


NesraAsKA: Deuel Co., Rudberg (NY); Cheyenne Co., Plank (NY); Hay 
Springs, Sheridan Co., MacDougal 54 (NY); Sioux Co., Kramer 8, 8a (M); Brozd- 
water, Morrill Co., Hapeman (M); Lawrence Fork, Banner Co., Rudberg 310 (NY); 
Scotts Bluff Co., Baker & Baker (M); Pine Ridge, Dawes Co., Webber (NY); Box 
Butte Co., Smith & Pound 189 (M); “Platte River,” Engelmann (M). 


Wryominc: Halleck Canon, Albany Co., Nelson 7421 (M, C); Uva, on the Platte 
River, Platte Co., Nelson 461 (NY); Glenrock, Converse Co., Nelson 8373 (NY. F, 
G, M); Newcastle, Weston Co., Hayward 2027 (F); Beulah, Crook Co., Havward 
1297 (F); Middle Fork, Powder River, Johnson Co., Goodding 325 (NY, M): 
Chug Creek, Albany Co., Nelson 7357 (NY); Boyd, Weston Co., Nelson 9485 (NY, 
M, G); Sherman, Albany Co., Letterman (M); Cheyenne, Laramie Co., Williams 
2539 (M); “Head of Powder River and along Big Horn,” Hayden in Sept., 1859 
(M); Sybille Creek, Nelson 349 (M, G); “Headwaters of Missouri and Yellow- 
stone,” Hayden 159 (M); “Top of Bear Peak,” Hayden 159 (M); Bates Holes, 
Payson & Payson 4771 (M, G); Carpenter, Laramie Co., Nelson 9796 (M); “Rocky 
Mts. & Oregon,” Nuttall (NY, P, G). 


Ccrorapo: Wray, Yuma Co., Eggleston 15, 165, 15200 (NY, F); above Golden, 
Jeffesson Co., Churchill (M); Denver, Denver Co., Eccles 14 (B); Timber line. 
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Pike’s Peak, Williamson (P); Buffalo Creek, Douglas Co., Goodman 2002 (NY, M., 
G); Castle Rock near Golden, Patterson 13 (NY, P, F); Gray's Peak, Letterman 
56 (NY); Glacier Lake, Rusby (NY). 

Torrey and Gray treated this form as a variety of P. Jamesii, citing P. 
depressa Nutt. as a synonym. Nelson, however, says “That Nuttall’s plant 
deserves specific rank I think can scarcely be questioned by one familiar with 
it in the field. My No. 461 has been compared with the type in Torrey Herb. 
at Columbia, by Dr. Rydberg, who says it is a very close duplicate of Nuttall’s 
specimen” (Bull. Torr. Bot. Club 26:236. 1899). 

I am inclined to agree with Dr. Nelson on this point, but I cannot see that 
his P. diffusa is specifically distinct. In his description of the new species he 
states that it is “allied to P. Jamesii but wholly prostrate-spreading.” Neverthe- 
less, it appears to me to be more closely related to P. depressa and intermediate 
forms so completely connect the extremes of the two so-called species that it 
is useless to attempt to distinguish them. 


19. P. WiLkinsonu S. Wats. in Proc. Am. Acad. 21:454. 1886. 


Perennial, with numerous stems from a branching caudex, puberulent 
throughout, 4-8 cm. high, with many short internodes; leaves linear-subulate, 
nerveless, attenuate from near the base to the prolonged apex, 4-6 mm. long, 
exceeding the internodes, densely puberulent; stipules narrow, scarious, as long 
as the leaves, finally wide-spreading; flowers in close terminal cymes; bracts 
shorter than or about equaling the flowers; sepals 3 mm. long, densely puberu- 
lent, the white awns at least half as long as the body of the sepal and soon 
wide-spreading; fruit globose. 


Type locality: “On gravelly hills south of Chihuahua, first found by 
Edward Wikinson, a collector in natural history at that place; C. C. Pringle 
(n. 341).” 

Distribution: Dry hills, State of Chihuahua. 


CHIHUAHUA: Chihuahua, Pringle 341 (NY, M, F, B, P, G); Organos Mts., Le 
Sueur 1248 (F). 


20. P. Jamesu T. & G. Fl. N. Am. 1:170. 1838. 


P. dichotema Torr. in Ann. Lyc. N. Y. 2:206. 1828; “On the Arkansa,” James. 


P. Wardi Rydb. in Small, Fl. S. E. U. S. 400. 1903. “In dry or stony soil, Kansas 
and Colorado to Texas and New Mexico;” “type specimen, near Alva, Oklahoma, L. 
F. Ward, No. 62, October 14, 1896." 

Perennial; stems caespitose, much branched from the base, minutely 
scabrous-pubescent, 0.7-3 dm. high, erect or nearly so, more or less dichoto- 
mously branched above, somewhat woody below; leaves linear-lanceolate, 
ebtuse, the uppermost mucronate, 1.5 cm. long, less than 1 mm. wide, sessile, 
puberulent; stipules silvery, linear-lanceolate; cymes dichotomous, few-flowered, 
crowded, the branches ascending, with a central sub-sessile flower in each 
group; sepals strigose-pubescent at the base, linear-oblong, obscurely 3-ribbed, 
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with a very short strongly ascending cusp, hooded within at the summit, about 
2.5 mm. long; utricle ovoid, less than 1 mm. in diameter. 


Type locality: Collected by Edwin P. James, M.D., Assistant Surgeon, 
United States Army, on an expedition to the Rocky Mountains in the summer 
of 1820, “On the Arkansa.” 


Distribution: In dry soil, Nebraska and Colorado to Texas, Arizona, and 
Mexico. 

NesrasKa: Franklin, Franklin Co., Bates (B); Hapeman 3553 (WY); Laybourne 
(M). 

Wyominc: Sherman, Albany Co., Letterman 55 (NY, F, G). 


Cotorapo: Estes Park, Larimer Co., Johnston 725 (WY); between Sunshine and 
Ward, Boulder Co., Tweedy 5020 (WY); Leyden, Jefferson Co., Beetle 2086 
(WY); La Junta, Otero Co.', Osterhout 3956 (WY); Crescent, Gilpin Co., Hall 
10416 (CA); “Lat. 39°-41°,” Hall & Barbour 67 (M, F, P); Pike's Peak, El Paso 
Co., Tracy & Evans 783, 789 (NY); Canon City, Fremont Co., Brandegee B517 
(M); “Long's Expedition to the Rocky Mts.,” Dr. James (NY); “Capt. Marcy's 
Expedition” 65, II (NY); “Fremont’s Expedition to California, 1843-4," (NY); 
Seven Lakes House, Letterman (M); Ute Pass, Trelease (M); Penn's Gu'ch, near 
Sunset, Letterman (M); Long's Peak, Johnston 23 (WY); Cheyenne Mt., Mrs. 
Clarke (NY). 


Kansas: Richfield, Morton Co., Rose & Fitch 17107 (NY, P); Belvidere, Kiowa 
Co., Ward (NY); Harper Co., Oyster (NY, M, F); Brookville, Saline Co., Letter- 
man (NY, M); Bucklin, Ford Co., Kellerman (NY, M); Pratt. Pratt Co., Smyth 
1173 (NY, B); Anthony, Harper Co., Rudberg & Imler 612 (NY); Syracuse, Ham- 
ilton Co., Rose & Fitch 17047 (NY); N. Fork Cimarron. Grant Co., Thompson (M); 
Scott City, Scott Co., Rydberg & Imler 1094 (M); Medicine Lodge, Barber Co., 
Hitchcock (M); Hays, Ellis Co., Runyon 135 (CA, F, WY); Hoisington, Barton 
Co., Benske 5138 (F, G); Lexington, Clark Co., Palmer 41877 (NY, M); Rockport, 
Rooks Co., Bartholomew (M); Almena, Norton Co., Harshbarger (UCLA); Man- 
hattan, Riley Co., Carleton (NY); Coolidge, Hamilton Co., Smyth (NY, G); Osborne 
City, Osborne Co., Shear 111 (WY). 


OKLAHOMA: “On the False Washita, between Fort Cobb and Fort Arbuckle, 
1868," Palmer 27 (NY); Wichita National Forest, Comanche Co., Demaree 13026 
(NY); Elk City, Beckham Co., Palmer 12563 (NY, G, M, US); Guthrie, Logan 
Co., Keyser 6072 (NY); Altus, Jackson Co., Small & Wherry 12202 (NY); Norman, 
Cleveland Co., Goodman 2150 (NY); Platt National Park, Merrill 963 (NY); 
Anadarko, Caddo Co., Stevens 134017. (NY); Blanchard, Grady Co., Stratton 274 
(M); Frederick, Tillman Co., Duncan 65 (M); Granite, Kiowa Co., Stevens 992 
(M, G); Rocky, Washita Co., Stevens 970 (M); Kingfisher Co., Blankinship (WY, 
M, G); Fort Sill, Comanche Co., Mrs. Clemens 11572 (M); S. Cheyenne Canyon, 
Clatfelder (M); Johnson's Pasture, McClain Co., Barkley 1460 (M); Paul's Valley, 
Chickasaw Nation, Sheldon 151 (F); Gould, Harmon Co., Hopkins 1044 (P); Moun- 
tain Park, Swanson Co., Stevens 1299 (G); Snyder, Kiowa Co., Eggert (M); Hope- 
ton, Woods Co., Stevens 1632 (G); Kay Co., White (NY). 


Texas: Guadelupe Mts., Culberson Co., Moore & Steyermark 3612 (WY, G, NY, 
P, M); Lubbock Canyon. Lubbock Co., Demaree 7732 (NY,M, G); Big Spring, 
Howard Co., Palmer 13061 (NY, G, M, US); “Texas.” Chapman (NY); Gran- 
bury, Hood Co., Reverchon 905 (NY, M, C); Chisos Mts., Mueller 7998b (NY, 
M); Davis Mts., Jeff Davis Co., Moore & Steyermark 3141 (NY, M, P, G); Tom 
Greene Co., Tweedy (NY); Amarillo Creek, Reverchon (M): Texline, Griffiths 
5653 (M); Estelline, Hall Co., Reverchon (M); Hot Springs, Brewster Co., Jones 
25780 (M); Canyon City, Randall Co., Eggert (M); Baird, Callahan Co., Letterman 
(M); Hemphill, Sabine Co., Eggert (M); “On the Pecos,” Wright 1325 (M); El 
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Paso, El Paso Co., Wright 870 (M); Archer Co., Reverchon (F); Mitchell Co.. 
Eggert (M); Canutillo, Franklin Mts., El Paso Co., Barlow (WY); “Hills of the 
San Pedro River,” Wright 27 (M); “Western Texas to El Paso,” Wright 26 (M); 
“Beyond the Pecos,” Wright 28 (M); North Fork Brady's Creek, Thurber 85 (G); 
Seven Mile Mesa, Pecos Co., Cory 1543 (G); Yorktown, Dewitt Co., Parks 17328 
(G); Wilbarger Co., Eggert (M); Stanton, Martin Co., Eggert (M); Meadow, Terry 
Co., Reed 4198 (WY); Spur, Dickens Co., Reed 3237 (US); Chillicothe, Hardeman 
Co., Ball 1007 (US); Escarpment of Staked Plains on Quitaque-Plainview Rozd, 
Floyd Co., Ferris & Duncan 3380 (NY, M); Muleshoe, Bailey Co., Ferris & Duncan 
3399 (NY, M, CA); San Marcos, Hays Co., Stanfield (NY); “Expedition from 
Western Texas to E] Paso, New Mexico, May-October, 1849, Charles Wright (NY); 
Red River above Burkburnett, Wichita Co., Tharp 589 (NY); Big Spring, Howard 
Co., Tracy 8319 (NY, M, GC, F). 


New Mexico: Organ Mts., Dona Ana Co., Wooton 647 (NY, M); “N. Mex..” 
Wright 1325 (NY); N. E. of Portales, Roosevelt Co., Goodman & Hitchcock 1132 
(NY, M); Mosquero, Harding Co., Eggleston 20187 (NY, M); Hando Hill, Wooton 
(WY); Carlsbad Caverns, Eddy Co., Degener 5037( NY); Roswell, Chaves Co., 
Earle & Earle 380 (M, WY); Dark Canon, Eddy Co., Grass! 33 (F); Las Vegas. 
San Miguel Co., Bro. Arsene 19317 (F); Vaughn, Guadalupe Co., Castetter 926 
(WY); Bear Mt., near Silver City, Grant Co., Metcalfe 753 (NY, M, B, WY, G); 
Carson Seep Ranger Station, Lincoln Forest, Chapline 407'/7 (NY); Las Cruces 
Dona Ana Co., Ellison 801 (UCLA). 


Arizona: Chirricahua Mts., Lemmon (F); Meteo Crater, Coconino Co., Eastwood 
& Howell 6918 (CA). 


CHIHUAHUA: Oje de Vaca, Thurber 310 (NY); Sierra de los Pinos, Le Sueur 
1536 (F); Chihuahua, Thurber in 1851 (P). 


CoaHuILA: San Lazaro, Wound & Mueller 159 (NY, G,M). 


This is the most common and widespread species of the genus throughout 
the southwestern plains region. It is a clear-cut species, being obviously most 
closely related to P. depressa, which is wholly prostrate-spreading, forming 
dense mats, whereas this species is definitely erect or ascending. Small separated 
P. Wardi by the divergent branches of its cymes, but this character seems to 
vary with the age of the plant and no other features are sufficiently constant 
to be of specific value. 


Torrey, in 1827, in a report on a collection of plants made on an expedi- 
tion to the Rocky Mountains in the summer of 1820 by Edwin P. James, 
M.D., Assistant Surgeon, United States Army, lists this plant as “174. 
PARONYCHIA DICHOTOMA, Nutt. gen. i. p. 159 ? On the Arkansa?” But 
Torrey and Gray, 1838, were convinced that this plant belonged to a different, 
undescribed species and listed it as “Paronychia Jamesii P. dichotoma ? 
Torr. in ann. lyc. New-York, 2. p. 290.” 


21. P. vircinica Spreng. Syst. 1:822. 1825. 


Achyranthes dichotoma L. Mant. 51. 1767. 

Illecebrum dichotomum Willd., ex Nutt. Gen. N. Am. 1:159, 1818 in synon. 

Paronychia dichotoma Nutt. Gen.N. Am. 1:159, 1818, not DeCandolle, Pooir.. 
Encycl. 5:25. 1804. 


Plottzia dichotoma Arnott apud Torr. & Gray Fl. N. Am. 171. 1838. 
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Paronychia scoparia Small, Bull. Torr. Bot. Club 24:335. 1897. “The specimens 
on which the above species is founded were coliected by Dr. Edward Palmer in the 
Indian Territory, between Fort Cobb and Fort Arbuckle, in 1868 (no. 27.” 


Perennial from a thick procumbent ligneous base; stems densely caespitese 
and branching from the base, nearly simple above, 1.5-4 dm. high, glabrous or 
minutely puberulent, rigid, wiry; leaves subulate, mucronate, 1.5-2.5 cm. long, 
about 1 mm. wide, exceeding the internodes, erect, 2-sulcate beneath, glabrate 
or nearly so; stipules linear-lanceolate, long-attenuate, silvery, entire, the adja- 
cent ones more or less united, 8-13 mm. long; cymes many times dichotomous, 
diffuse, fastigiate, many-flowered; bracts similar to the leaves; sepals linear, 
3-ribbed, cuspidate, slightly cucullate at the apex within, brown, with a narrow 
scarious margin, glabrous or sparsely pubescent, about 3 mm. long; stamens 
fully 14 as long as the sepals; setae very short, scarcely 1/4 as long as the 
filaments; style filiform, nearly as long as the sepals, cleft about 1/, its length. 


Type locality: “On slate rocks, by the margin of the river Shenandoah, 
Virginia, in the vicinity of Harper’s Ferry.” 


Distribution: On rocks, Maryland, West Virginia, Virginia, and North 


Carolina, locally west to Arkansas and Texas. 


MaryLanp: Great Falls of the Potomac, Steele (D, NY); along Potomac River, 
Montgomery Co., Muenscher 3715 (M); Great Falls of the Potomac, Vasey (G, P); 
“prope Washington,” Holm (S). 


West Vircinia: Harper's Ferry, Thos. Nuttall (M); Blake 8046 (G); Schwein- 
itz (P); Stotler & Wherry (NY); Springfield, Hampshire Co., Frve (W). 


Vircinia: “Virginia,” Hall in 1828-1834 (F); Lead Mines, Cope (F); Wythe 
Co., Aikin (G). 


ArKANSAS: Magazine Mt., Logan Co., Palmer 24107 (NY); “Arkansas,” Dr. 
Leavenworth cP). 


OxtaHoma: Arbuckle Mts., near Davis, Murray Co., Emig 193, 453, 809 (G, M, 
C); Hugo, Choctaw Co., Palmer 9022, 24058 (CA, NY, M, P): Tishomingo, John- 
ston Co., Palmer 6427 (Mich, M, US): between Fort Cobb and Fort Arbuckle .Dr. 
Palmer in 1868 (NY, US); Sulphur, Murray Co., Clark 1508 (WY). 


Texas: Austin, Travis Co., Ward (M, P); Gillespie Co., Jermy (M); Hemp- 
stead, Waller Co., Hall (M, F); Dallas, Dallas Co., Eggert (M); Spanish Pass, 
Kendall Co., Clemens & Clemens 464 (M); San Marcos, Hays Co., Stanfield (NY); 
Lake Worth, Tarrant Co., Ruth 690, 719 (NY, C, F, P, US, G); Sparta, Bell Co., 
Wolf 2496 (US); Weatherford, Parker Co., Tracy 8320 (C, F, NY, M, G); Red 
River prairies, Drummond (NY, P); Scenic Loop, Bexar Co., Sister Metz 363 (NY); 
“Southern Texas,’ Lindheimer in 1849-51 (NY, G); Comanche Springs, Comanche 
Co., Lindhcimer 1104 (F, M); North Fork of Brady's Creek, Thurber 85 (G, Mich). 


Core (Va. Journ. Sci. 1:114, 115. 1940) summarizes the tangled nomen- 
clatorial history of this species as follows: 


Linnaeus first described the plant in 1767, under the name of Achyranthes dichotoma, 
giving as the type locality, “Habitat in Virginia.” Willdenow in 1797 (Sp. Pl. 1: 
1196), definitely refers to Linnaeus’ plant, as he cites “Mant. 51" and gives the same 
locality, “Habitat in Virginia,” although he does not make the combination “/llecebrum 


dichotomum,” attributed to him by Nuttall. De Candolle in 1894, however, described 
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an entirely new plant under the name of Paronychia dichotoma. He cites no type local- 
ity and mentions neither Willdenow nor Linnaeus, stating only, with his brief Latin 
diagnosis, that the type specimen is in Jussieu’s herbarum, now in Paris. De Candolle, 
himself, in 1828 (Prodr. 3:368), reduces his Paronychia dichotoma “DC in Lam. 
dict. enc. 5. p. 25” and “Illecebrum dichotomum Pers. ench. |. p. 261,” to synonymy 
under Herniaria dichotoma, which name is, thus, a new combination for his earlier P. 
dichotoma, although he was not certain of its position, for he lists it under “spectes non 
salis notae” and says “Pair. ign.” 


On a later page in the same work (p. 372), De Candolle recognizes a Paronychia 
dichotoma Nutt which is Linnaeus’ plant, for he says, “In rupibus Virginiae ad ripes 
flum. Shenandoah. Achyranthes dichotema Linn. Mant. 51.” Nuttall, in publishing the 
binomial P. dichotoma, clearly intended it to represent Linnaeus’ plant, since he gives 
in synonymy the names “Achyranthes dichotoma LINN. Illecebrum dichotomum WILLD.,” 
and gives as the habitat of the plant, “On slate rocks, by the margin of the river Shen- 
andoah, Virginia, in the vicinity of Harper's Ferry.” Nuttall’s name, thus, was taken up 
by De Candolle because, since he regarded his own Paronychia dichotoma as a synonym 
for Herniaria dichotoma, he felt free to adopt Nuttall’s binomial, a later homonym, for 
the Virginia plant. Under the present rules, however, we cannot follow this practice of 
De Candolle’s and the name Paronychia dichotoma, widely used for more than a cen- 
tury, must be regarded as invalid. Sprengel apparently so regarded it as early as 1825, 
and proposed the new name Paronychia virginica to replace the homonym, but later 
botanists overlooked or ignored his action. 


The species was separated from Paronychia by Arnott, (Lindl. Nat. Syst., ed. 2. 
441. 1836) but only the generic name Plottizia is given. A good description of the genus 
appears and the name is accredited to Arnott in a letter to Lindley. The type species 
is said to be Paronychia dichotoma Nutt., but the actual new combination is made for 


the first time by Torrey and Gray in 1838. 


Small separated the western P. scoparia because of the erect or strongly 
ascending branches of the cymes. This feature, as in P. Jamesii, is so variable 
with age of the plant that it seems of no value as a specific character. 
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Distribution of species of Paronychia. 1. P. Drummonditi. 2. P. chorizanthoides. 3. 
P. setacea. 4. P. Lindheimeri. 5. P. herniarioides. 6. P. Baldwinii. 7. P. riparia. 


8. P. fastigiata. 9. P. montana. 10. P. canadensis. 


a 
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The Genus Aster in Wisconsin 
L. H. Shinners 


Few genera of flowering plants have been so much condemned as hope- 
lessly confused and impossible of satisfactory treatment as has the genus 
Aster. Yet most of its species are clearly definable and easily recognizable. 
The number of individuals which can be properly placed only with difficulty 
or not at all is admittedly larger than in most groups, but these still are only 
a small minority. The great bulk of wild populations is made up of character- 
istic and unmistakabe plants. The difficulties in Aster are largely confined to 
a few groups — in Wisconsin, to A. saggitifolius and its immediate relatives, 
A. paniculatus and the A. pilosus var. Pringlei complex — and are due to 
individual variations, or, to a slight extent, to interspecific hybridization. 


Some heritable variations are clearcut and obvious, like the colors of the 
ray flowers. These are generally accepted as mere forms, and no one now 
thinks of basing varieties or species on them alone. Other variations are less 
conspicuous, or only quantitative. The occurrence and recombination of many 
separately inherited characters may produce individuals of quite different 
appearance, though of the same ancestry. The characters wherein they differ 
may be found in many different combinations, and commonly prove to be by 
themselves of no more significance than the color of the rays. Superimposed 
on these heritable variations is another set of variations displayed by the plants 
in adapting themselves to their habitats. Many of our Asters are more or less 
weedy, occurring in a wide range of habitats, and consequently showing a wide 
range of purely ecological variation. This mingling of heritable and ecological 
variations sometimes produces extremes which seemingly could not belong to 
plants of a single species, yet which came about in logical and understandable 
fashion, and clearly do belong to one species. Variations which in the field 
appear ordinary and of no particular importance may loom overly large when 
examined indoors. This is especially true of Aster, and a liberal view must be 
taken in delimiting its species. 


Hybrids are challenging and unusual, and the attention which they have 
attracted tends to give an exaggerated idea of their frequency or importance. 
Wiegand, in a discussion of wild hybrids (1935), concluded that they do 
occur, that they are relatively frequent in some groups, including Aster, that 
they are more frequent in disturbed habitats, that they ordinarily do not oper- 
ate to produce new species, and that the proportion in herbarium specimens is 
greater than in the field. All these conclusions have been confirmed in the 
present studies. Reasonably convincing evidence has been found for the occur- 
rence of nine wild hybrids in Wisconsin, and possibly half a dozen more could 
be added to the list. In all cases where information is available, they were 
found in disturbed habitats, particularly along railroad embankments or in 
vacant ground about cities. In all instances the number of individuals was 
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small, and in general hybrids make up only a minute and quite insignificant 
fraction of the population. Even in herbaria the number is not extremely large. 
Thus of approximately 1800 Wisconsin specimens examined, only 38, belong- 
ing to 19 collections, were definitely assigned to hybrid origin. About 125 
specimens, nearly all in the A. paniculatus and A. sagittifolius complexes, are 
not yet identified. Doubtless a number of these are to be considered hybrids, 
but it is unlikely that the total will be as much as half that number, even 
though these complexes — especially the one to which Aster paniculatus 
belongs — are especially productive of hybrids. With one possible exception, 
repeated occurrence or persistence of hybrids in the same locality over a period 
of years has not so far been recorded. 


The recognition of hybrids is not always easy. Quite similar plants may be 
produced from entirely different sets of parents, and the same cross may pro- 
duce quite dissimilar offspring. The detection of their parentage requires 
careful examination and close comparison, and often cannot be accomplished 
with any degree of certainty. 

Much of the confusion which exists in nomenclature and in taxonomic 
treatments, and much of the difficulty encountered in the present work, might 
have been avoided if adequate and intelligently selected herbarium specimens 
had always been available. To be of any value, a specimen must include the 
entire plant. Final determination may depend on a comparison of all its parts 
with other specimens, and the absence of even a portion of the stem may 
cause unnecessary difficulty. Rootstocks are of critical importance in several 
species. Colors of ray and disk flowers should be recorded when fresh, since 
they frequently change in drying. Notes concerning the habitat and if possible 
associated species are often very helpful. Specimens giving a fair average 
sample of the population should be selected, not merely those which are 
striking or unusual. 


The present treatment of the Wisconsin species of Aster is only prelim- 
inary. The genus has been divided into five groups as a matter of convenience, 
and the species arranged in an order placing those which most resemble each 
other together, as far as was practicable. This does not mean presumable 
phylogenetic arrangement, and a consideration of other species found elsewhere 
would necessitate a number of changes. The key has been based as far as 
possible on the most reliable and diagnostic characters which are at the same 
time easily observable, as for example form, size, and arrangement of phyllaries 
(involucral bracts), and proportional sizes of parts. Characters which are very 
variable or inconsequential, such as ray color, leaf form, leaf serration, and 
absolute sizes of parts, have generally been avoided, as have those which are 
difficult to see, such as the appearance of disk corollas or style tips. These lost 
sometimes offer valuable confirmatory evidence, and have been extensively used 
by Wiegand (1928, 1933) in distinguishing a number of species additional to 
ours in the Paniculatus Group. As far as Wisconsin plants are concerned, how- 
ever, they have proved no more distinctive or reliable than other more obvious 


cl saracters. 


The completion of this paper has been made possible by financial support 
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from the Wisconsin Alumni Research Foundation. It is a pleasure to acknowl- 
ecige the generous assistance which has been given during its preparation. I am 
especially indebted to Dr. N. C. Fassett, of the University of Wisconsin, for 
criticising the manuscript; to Mr. Albert M. Fuller, Curator of Botany at the 
Milwaukee Public Museum, for making available both the Asters in the 
Museum general herbarium, and the Monroe Aster Collection, and Monroe’s 
personal catalogue of his collections; to Prof. M. L. Fernald and Dr. C. A. 
Weatherby, of the Gray Herbarium, for the loan of specimens of Aster longi- 
folius named by Asa Gray; to Dr. C. C. Gregg, Director of the Field Museum, 
anid Dr. B. E. Dahlgren, Curator of Botany, for the loan of the type specimens 
af Aster Drummondii var. rhodactis Benke and A. puniceus var. Colbyi Benke; 
to Mr. S. C. Wadmond, of Delavan, Wisconsin, for his hospitality while the 
writer was examining the Asters in his private herbarium; to Mr. Arthur 
Cronquist, of the University of Idaho (Southern Branch), for verifying the 
determinations of several collections of Aster coerulescens from Wisconsin; and 
to Mr. Richard W. Pohl, of the University of Pennsylvania, for copies of the 
original descriptions of several Asters. Specimens which have proved especially 
helpful were supplied by Prof. W. P. Fraser, of the University of Saskatche- 
wan; Prof. E. H. Moss, of the University of Alberta; Dr. J. F. Brenckle, of 
Mellette, South Dakota; and Dr. H. Hapeman, of Minden, Nebraska. 


In the citation of specimens, a (W) refers to the herbarium of the Univer- 
sity of Wisconsin; an (M) to the herbarium of the Milwaukee Public Muse- 
um. Manuals using names here placed in synonymy are indicated by the 
following abbreviations: (G) Robinson and Fernald’s 7th edition of Gray’s 
Manual; (B) Britton and Brown’s Illustrated Flora; (R) Rydbero’s Flora of 
the Prairies and Plains. In a majority of cases, the interpretation of some later 
author has been accepted for a species, and no attempt to deduce the applica- 
tien of the name from the often inadequate description by the original author 
has been made. The later writer is cited in parentheses after the accepted name. 
A list of principal references is given at the end. 


It should be emphasized that measurements and descriptions given in the 
key refer to mature parts. Involucres that are well imbricated and long- 
peduncled at maturity may appear to have subequal phyllaries and short 
peduncles if examined before the rays have expanded. 


Key To Wiscons!n Species OF ASTER 


1. Middle and lower stem leaves distinctly petioled; most of the petioles more 
than | cm. long, wingless, or winged but less than 14 as wide as the blades; 
blades (except the uppermost) more than 12 mm. wide, abruptly narrowed 
or truncate or cordate at base 

2. Outer phyllaries (involucral bracts) 1.0-2.5 mm. wide, less than 2!/2 times as 

3. Peduncles and involucres without glands; rays white (rarely rosy or rosy- 
lilac) when fresh, drying white, brown, or rosy lilac; leaves lanceolate or 
ovate-lanceolate, the upper petioled ones with blades twice or more as 

long as wide; stems evenly and rather densely leafy, with 6-14 stem leaves 

below the inflorescence; upper leaves little reduced, the blade of the 
lowest stem leaf one to two times as long as the blade of the first leaf 
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below the inflorescence; clones without abundant tufts of root leaves -......... 
A. furcatus 
3. Peduncles and involucres with or without glands; rays lilac or violet blue 
(rarely white) when fresh, retaining their color or turning brown in dry- 
ing; leaves ovate-lanceolate to ovate, the upper petioled ones with blades 
usually less than twice as long as wide, sometimes longer; stems rather 
sparingly leafy, with 3-8 leaves below the inflorescence; upper leaves 
usually abruptly and conspicuously reduced, the blade of the lowest stem 
leaf 1.5-7.0 times as long as the blade of the first leaf below the inflor- 
escence; clones usually with abundant tufts of root leaves....2. A. macrophyllus 


2. Outer phyllaries 0.2-1.0 mm. wide, more than 2!/7 times as long as wide 
4. Middle phyllaries with slender green tips 1/3 - 2/3 their length, not diam- 
ond-shaped, the central green line gradually expanded from below or 
slightly above the middle, the broad apical portion more than 4 times as 
long as wide; phyllaries rather loose, acute or acuminate, gradually tapered 
in the apical 1/3 or more 
. Heads loosely corymbose-paniculate, on peduncles of very uneven lengths, 
or solitary and terminal on branches of the inflorescence; disks 4.5-7.5 
mm. across; innermost phyllaries 5-8 mm. long .................. 3. A. Lindleyanus 
. Heads racemose-paniculate, on peduncles of uniform lengths, or on 
peduncles grading in size from base to tip of main branches of the 
inflorescence; disks 3-5 mm. across; innermost phyllaries 3-6 mm. long.. 
6. ienga 0.2-7.0 mm. long, the majority of those on each plant 2-4 
m. long; branches of the inflorescence ioosely to closely ascending 
7. Stems glabrous or pubescent in lines _........ a. A. sagittifolius 
7. Stems densely pubescent over the surface, at least in the upper part... 
Ab. A. sagittifolius var. Drummondii 
6. Peduncles 3-10 mm. long, the majority of those on each plant usually 
more than 4 mm. long; branches of the inflorescence loosely ascend- 
ing, widely spreading, or horizontal 8 
8. Phyllaries pubescent on the back ...... . A. Finki 
8. Phyllaries glabrous on the back ............. “5b. A. Einkit var. moratus 
4. Middle phyllaries with prominent more or less diamond- shaped green tips 
1/5-1/3 their length, the central green line rather abruptly expanded 
above the middle, the broad apical portion not more than 4 times as long 
as wide; = more or less closely es acute, abruptly tapered 
in the apical 14 9 
9. Involucres 3.5- 30 mm. high; didie 3-5 mm. across; rays 3-6 mm. long 
6. A. cordifolius 
9. levelae res 5- 81 mm. . high: didn 5-8 mm. across; rays 6-10 mm. long 10 
10. Phyllaries pubescent on the back ~........... a 7. A. Shortii 
10. Phyllaries glabrous on the back 1 
11. Main branches of the inflorescence with linear-subulate bracts not 
clasping at base; leaves normally very rough on both surfaces 
° 8. A. azureus 
11. Main branches of the inflorescence with reduced leaves or bracts 
broadest at base and clasping; leaves normally smooth on ry 
surfaces 9. A. laevis 


1. Middle and lower stem leaves esi. or a on eg less than 0.5 cm. 
long, or apparently on broad-winged petioles more than ! 4 as wide as the 
blades, or with long narrow tapering petiole-like bases, but the blades not more 
than 12 mm. wide .................. = 12 


12. Phyllaries (involucral bracts) idea on the back (ciliate or glabrous on the 
margins) ...... 13 
13. Rays much reduced, “apparently « w wanting; plants annual, with taproots 
28. A. angustus 
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13. Rays present, conspicuous; plants perennial, with creeping rootstocks, or 


14. Middle phyllaries with colored tips, keeled, but not with a central 
green or colored line extending to the base -................... 26. A. linariifolius 
14. Middle phyllaries with a central green or colored line extending to 
15. Leaves not with auriculate bases, slightly or not at all clasping.......... 16 
16. Middle phyllaries 0.8-1.2 mm. wide, less than 4 times as long 
17. Phyllaries broadly acute or blunt, the outermost usually less 
than 1/3 as long as the innermost .............. 27. A. ptarmicoides 
17. Phyllaries slenderly and sharply pointed, the outermost 
usually more than 1/3 as long as the innermost -................. 18 
18. Stem pubescent over the surface -...............-.-.- 19a. A. pilosus 


18. Stem glabrous or pubescent in lines 


19b. A. pilosus var. Pringlei 
16. Middle phyllaries 0.2-1.0 mm. wide, more than 4 times as long 


19. Stem leaves pubescent or scabrous beneath, at least on the 


20. Leaves about the same width throughout, bluntly pointed, 
0.1-0.5 cm. wide, 1-7 cm. long; phyllaries oblong, 
oblanceolate, or spatulate, rounded and abruptly api- 
culate at the apex, with oval green tips (A. commu- 

20. Leaves tapering to both ends, sharply pointed, 0.3-5.0 
cm. wide, 5-15 cm. long; phyllaries linear or lanceo- 
late, blunt or acute, but not apiculate, without promi- 
nent tips, or with elongate green tips —...............-----------.---- 21 

21. Phyllaries with a thick central line very slightly or 

not at all expanded above the middle, without 
prominent green or colored tips (A. umbellatus )_....... 44 

21. Phyllaries with a thin central line much expanded 

above the middle, forming a prominent green or 

22. Outermost phyllaries not more than 3% as long as 

the innermost; heads 3-8 mm. high; disks 3-8 

23. Rays 6.5-10 mm. ‘long; innermost phyllaries 

5-7 mm. long, middle and outer phyllaries 

0.8 mm. or more wide; involucres urn- 

shaped, slightly constricted near the middle. 

23. Rays 4-6.5 mm. long; innermost phyllaries 

3-5 mm. long; middle and outer phyllaries 

less than 0.8 mm. wide; involucres top- 


shaped, not constricted ...........-.....-.-.-c-.----.0.---- 24 
24. Leaves pubescent only on the midrib be- 
new. 10. A. lateriflorus var. pendulus 


24. Leaves pubescent over the surface beneath 
22. Outermost phyllaries equalling or exceeding the 
innermost; heads 7-12 mm. high; disks 8-12 
(some forms of 14 X 17. A. panicu!atus X A. puniceus) 
19 Stem leaves 25 
25. Outermost phyllaries not more than 2 24 as long as the 
innermost (sometimes longer in A. pilosus var. Pring- 
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lei, which has phyllaries with distinct green tips and 
margins inrolled at the apex) ..........-----------c-s:s:eseseceeeeeeeeees 26 
26. Peduncles with numerous close-set bracts 2-6 mm. 
long, the uppermost bracts frequently grading into 
the phyllaries, the first bract below the involucre 
usually shorter than the height of the involucre....... 27 
27. Pappus tawny or rusty; leaves and bracts in the 
inflorescence broadest at base and clasping .... 
27.Pappus white or gray; leaves and bracts in the 
inflorescence about the same width throughout, 
or widest near the middle, or slightly wider at 
at the base than above, but little or not at all 
28. Middle phyllaries 0.8-1.2 mm. wide, the mar- 
gins becoming inrolled at the apex, forming 
slender subulate tips; involucres urn-shaped, 
slightly constricted near the middle ............ 
19b. A. pilosus var. Pringlei 
28. Middle phyllaries less than 0.8 mm. wide, 
flat or concave at the apex, the margins not 
becoming inrolled and not fo:ming subulate 
tips; involucres top-shaped, not constricted....29 
29. Leaves more than 12 times as long as wide 
CREE 12. A. dumosus var. strictior 
29. Leaves less than 12 times as long as wide 
bilateral (some forms of 10 x 14. A. 
lateriflorus var. pandulus A. paniculatus.) 
26. Peduncles with few slender leafy bracts 5-29 mm. 
long, the first bract below the involucre usually 
equalling or exceeding the height of the involucre......30 
30. Rootstock slender, thread-like, 0.5-2.0 mm. thick, 
without branch shoots; stem normally solitary; 
stem leaves not with axillary sterile shoots or 
tufts of leaves; disks 7-12 mm. across; inner- 
most phyllaries 5.5-8.0 mm. long....13. A junciformis 
30. Rootstock stout, 2-6 mm. thick, usually with young 
branch shoots; stems usually numerous from an 
extensive system of creeping rootstocks; stem 
leaves commonly with axillary sterile shoots or 
tufts of leaves; disks 4-7 mm. across; innermost 
phyllaries 3.0-5.5 mm. long .................---.----+-+- 31 
31. Leaves 12 times or more as long as wide........ 
31. Leaves less than 12 times as long as wide... 
eee 14b. A. paniculatus var. simplex 
25. Outermost phyllaries more than 2/3 as long as the inner- 
most; the tips flat, the green porions not sharply 
15. Leaves with auriculate clasping bases encircling the stem half way 
32. Leaves tapering from near the middle to both ends, or nearly 
the same width throughout, entire or serrate; pappus white, 
33. Middle and upper internodes 0.5-1.6 cm. long, glabrous or 
hispid-pubescent in 16. A. lucidulus 


33. Middle and upper internodes 1-2.5 or sometimes 6 cm. long, 
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hispid-pubescent over the surface (very rarely glabrous) .... 
32. Leaves abruptly contracted below the middle, entire or subentire 
and with straight margins in the basal portion, sharply serrate 
and with strongly curving margins in the terminal portion; 
pappus dingy yellow, ochre, or brown............ 18. A. prenanthoides 


12. Phyllaries pubescent or glandular or both on the back -2.0022.2..2.2..222-.:eeeeceeeeeeee 34 


34. Phyllaries with prominent green or colored tips, straw-colored or whitish 
near the base, with or without a central green or colored line extending 


36. Phyllaries and peduncles with fine or coarse hairs, not glandular........37 
37. Stem leaves tapering to both ends, 0.3-5.0 cm. wide, 5-15 cm. 


38. Leaves less than 10 times as long as wide......11. A. pantotrichus 
38. Leaves more than 10 times as long as wide....27. A. ptarmicoides 
37. Stem leaves about the same width throughout, 0.1-0.5 cm. wide, 


39. Phyllaries with green tips 2.5-3.0 mm. long; disks 2.5-5.0 
across; says tam. ...40 
40. Outermost phyllaries more than 23 as long as the inner- 
most ...... A. commutatus 
40. Outermost phyllaries not more than 24 as long as the 
41. Stems with appressed < or “closely ascending hairs........ 
41. Stems with widely spreading or slightly ass 
A. ericoides var. prostratus 


39. Phyliaries with green tips 3.5-4.0 mm. long; disks 5-8 mm. 
21 * 22. A. ericoides X A. novae-angliae 


36. Phyllaries and ‘peduncles with sessile or stalked glands, with or 


42. Leaves with auriculate clasping bases more than half encircling 


42. Leaves not with auriculate bases, slightly or not at all clasping 
43. Middle and upper stem leaves less than 7 times as long as 
wide, most of them 1.5-4.0 cm. long........23a. A. oblongifolius 
43. Middle and upper stem leaves 7 times or more as ees as 
wide, most of them 3.5-6.0 cm. long ............ oes 
23b. A. oblongifolius var. anguslatus 
35. Leaves silvery-silky on both surfaces.......... ......24. A. sericeus 
34. Phyllaries not with prominent green or colored tips, with a thick central 
line extending to the base, slightly or not at all expanded above the 
middle 
44. Leaves glabrous beneath, or pubescent on the midrib and main veins, 
or sparingly pubescent over the surface, but then much more densely 
pubescent on the main veins forex 25a. A. umbellatus 
44. Leaves densely and evenly pubescent ¢ over the vee surface 


25b. A. umbellatus var. pubens 


I. MacropHyt_us Group 


Heads large, corymbose, with broad phyllaries. Leaves petioled and cordate. 


Plants forming clones often several feet across; growing in woods and thickets. 


A. leptocaulis Burgess, in Britton, Manual, p. 950, 1901. 


A FURCATUS Burgess, in Britton & Brown, III. Flora 3:358, 1898. 
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Rosy lilac-rayed form: A. furcatus f. erythractis Benke, Torreya 36:119, 
1936. 
Elaciniate-leaved form: A. furcatus f. elaciniatus (Benke) stat. nov. 
A. furcatus var. elaciniatus Benke, Amer. Midl. Nat. 13:326, 1932. 


Woodlands in the vicinity of Lake Michigan, from Walworth to Sheboy- 
gan and (according to Benke, 1936) Kewaunee Counties. The form with 
colored rays is known oniy from Milwaukee County. Plants without laciniate- 
winged leaf bases are more common in Wisconsin than those with them, but 
hardly seem to constitute a distinct variety. Benke himself in a later paper 

(1936) refers to his var. elaciniatus as forma, but without formally altering 
status. 


2. A. MacROPHYLLUS L. (Gray, Proc. Amer. Acad. 17:168. Synopt. 
Flora 1 pt. 2:175.) Including var. pinguifolius Burgess, var. velutinus Burgess, 
var. sejunctus Burgess, and var. ianthinus (Burgess) Fernald (G). 


Glandless form: A. macrophyllus f. eglandulosus f. nov. Pedunculis 
ramisque eglandulosis. Type: Tweedy’s Woods, Whitefish Bay, Milwaukee 
County, Wisconsin, Monroe 11, Aug. 1, 1909 (in herb. Milwaukee Public 
Museum, Cat. no. 23949-23950). 


Woodlands and thickets, very common throughout northern and eastern 
Wisconsin, extending south to St. Croix, Eau Claire, Sauk, Dane, and Racine 
Counties. White-rayed and glandless forms nave been collected in Milwaukee 
County. 

In examining the large and carefully selected series of collections of this 
species made by Monroe, and those in the general herbarium of the Milwaukee 
Public Museum and in the herbarium of the University of Wisconsin, one is 
impressed not so much by the innumerable trivial variations as by the general 
uniformity of the whole assemblage. Variations in leaf form, leaf size, leaf 
texture, pubescence, form of inflorescence, size of heads, size and shape of 
phyllaries, ray color, ray length, and almost all other characteristics are 
common, but there seems to be no particular coherence or consistency about 
them, nor do plants exhibiting them occupy distinctive ranges. Numerous 
specimens were assigned by Monroe to various of Burgess’s and to several 
unpublished species, often with question marks or with the comments “peculiar 
form,” “transitional form,” “hybrid,” “thick-leaved form,” “thin-leaved form,” 
and so ferth. Some of these may prove worthy of recognition, but for the 
present it seems best to consider Aster macrophyllus a single polymorphous 
species, rather than to try to segregate forms of it. 

Two collections here assigned to A. macrophyllus f. eglandulosus were 
named by Monroe A. Schreberi Nees (Museum Cat. no. 23946-23948) and 
A. umbelliformis Burgess( the type of A. macrophyllus f. eglandulosus), and 
form the basis in part for his report of these species from Wisconsin (Monroe, 
1914). The glands vary greatly in abundance; sometimes only a few can be 
found, and these only after diligent search. The type specimen of f. eglandu- 
losus has white rays, but white rays are also found on glandular plants. 
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II. SacittiFoLius Group 


Heads small or middle-sized, corymbose- or racemose-paniculate. Leaves 
petioled and cordate. Plants with short or long creeping rootstocks; growing 
in woods, thickets, or open ground. 


3. A. LINDLEYANUusS T. & G., Fl. N. Am. 2:122, 1841. 


Woodlands, thickets, and open ground, very common in northern Wiscon- 
si1., coming south to Chippewa, Monroe, and Manitowoc Counties. It has also 
been collected att Devil’s Lake, Sauk County. This species and A. macrophyl- 
lus are the two most abundant and conspicuous violet- or blue-rayed Asters 
of northern Wisconsin. 


4a. A. SAGITTIFOLIUS Wedem. ex. Willd., Sp. Pl. 3:2035, 1804. (Gray, 
Proc. Amer. Acad. 17:172. Torrey & Gray, Fl. N. Am. 2:121.) 

Rough-leaved form: A. sagittifolius f. hirtellus (Lindl.) stat. nov. A. 
hitellus Lindl., in DC., Prodromus 5:233, 1836. A. urophyllus Lindl., I. c., 
233. A. sagittifolius var. urophyllus (Lindl.) Burgess, in Britton & Brown, 
Ili. Flora 3:365, 1898. A. sagittifolius var. glomerellus Farwell and A. urophyl- 
lus var. glomerellus Farwell, Amer. Midl. Nat. 10:218, 1927. 

Open woods, thickets, and open ground, very common except in extreme 
northern Wisconsin. 


Aster sagittifolius was originally described as having glabrous stem and 


leaves. This is a rather uncommon extreme, grading into plants with leaves 
scabrous above and pubescent beneath, here designated as f. hirtellus. The 
white rays given by Deam as a distinguishing character for the glabrate form 
treated as var. urophyllus in the Flora of Indiana are not constant. Aster 
sagittifolius itself (i.e. the very glabrous extreme) was described as having 
blue rays. 


4b. A. sagittifolius var. Drummondii (Lindl.) stat. nov. A. Drum- 
mondii Lindl., in DC., Prodromus 5:234, 1836. ?A. Drummondii var. rhodac- 
tis Benke, Rhodora 31: 151, 1929. 


In the same habitats as the species, frequent in the southwestern two-thirds 
of the state, extending north to Barron and Fond du Lac Counties. 

Typical specimens of this plant have stem and leaves densely gray- 
pubescent, branches of the inflorescence somewhat shorter and more spreading 
than in A. sagittifolius, and slightly larger and more clustered heads. But all 
these characteristics are inconstant, and in view of the general close similarity 
of the two, it seems preferable to consider A. Drummondii a variety of A. 
sagittifolius. 

The earliest varietal name which has been used for the plant appears to be 
A. Drummondii var. rhodactis Benke. Benke’s type specimen is an immature 
plant, without rootstocks or good stem leaves, and with most of the heads not 
fully developed. The phyllaries are thick, with relatively prominent and clearly 
defined green tips. The middle and outer phyllaries are long-triangular, 2 to 


ASTER IN WISCONSIN 407 


314 times as long as wide (0.6-1.0 mm. wide, 1.6-3.6 mm. long), and the 
outermost are 1/3 - 1/5 as long as the innermost. In A. sagittifolius var. Drum- 
mondii the phyllaries are usually thin, with elongate green tips not sharply 
defined, the middle and outer are narrowly long-triangular or linear with 
abruptly broadened bases, 4 to 5 times as long as wide (0.4-0.7 mm. wide, 
2-4 mm. long), and the outermost are usually 1/y- 2/3 as long as the inner- 
most. Benke’s plant may be only an exceptional aberration, or it may be a 
hybrid. Since there is some question concerning the proper identity of the type, 
it seems best not to take up the name var. rhodactis for the plant which has 
been familiar as Aster Drummondii. 


5a. A. Finxu Rydb., Brittonia 1:102, 1931. 


Wooded bluffs and fencerows, southwestern Wisconsin. Rare; only the 
following two collections are known: Meadow fence, Fall Creek, Eau Claire 
County, Kunz 370 (W). Beetown, Grant County, Fassett & Shinners 20745 
(W.) 

This species adds another to the list of Wisconsin Driftless Area endemics, 
which already includes Solidago sciaphila Steele and Gnaphalium saxicola 
Fassett among the Compositae. The Fall Creek station and the type locality at 
Fayette, Iowa, are in areas of old drift rather than in the Driftless Area proper. 


Sb. A. Finkii var. moratus var. nov. Phyllaribus ad tergum glabris. 
Type: Thicket, Deane Road 1/4 mile east of Lake Drive, Fox Point, Milwau- 
kee County, Wisconsin, Shinners 3367, Sept. 22, 1940 (in herb. University 
of Wisconsin). 

Woods and thickets in the southern two-thirds of the state; frequent. Also 
found in Illinois, lowa, and Missouri. The rollowing collections are typical: 


Wisconsin: Wooded bluffs, Glenhaven, Grant County, Fassett & Shinners 20746 
(W). Roadway through woods west of Belleville, Dane County, Fasset & Shinners 
20704 (W). La Valle, Sauk County, J. J. Davis, Sept. 10, 1927 (W). ILuiNots: 
Ravine sides, Cedarville, Stephenson County, Fassett & Shinners 20744 (W). Belle- 
ville, St. Clair County, Dapprich, no date (Milwaukee Public Museum herbarium, Cat. 
no. 6204). Iowa: Vinton, Benton County, J. ]. Davis, no date (W). Missouri: River- 
view Park, Hannibal, Marion County, Rev. John Davis, Oct. 11, 1915 (W). 


This is the midwestern counterpart of the predominantly eastern Aster 
cordifolius, which it resembles in its long-peduncled heads, spreading branches, 
and sharply and deeply serrate leaves. Its larger involucres, loose and acuminate 
phyllaries with slender green tips, and usually sagittate-lanceolate rather than 
ovate leaves separate it from that species and place it near A. sagittifolius. Its 
branching and characteristic open habit of growth (for which it is named) 
make it readily distinguishable from A. sagittifolius in the field, though 
herbarium specimens of poorly developed plants are sometimes difficult to 
name with certainty. Its distinct range and the occurrence of a race with 
pubescent phyllaries make it seem unlikely that it could have arisen through 
hybridization between A. cordifolius and A. sagittifolius, neither of which has 
pubescent phyllaries and only one of which is found throughout the range of 
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A. Finku and its var. moratus. It is possible, however, that occasional speci- 
mens with rather obtuse or abruptly pointed phyllaries and broader tips than 
usual, tentatively referred here, do represent hybrids with A. cordifolius as one 
parent. 


6. A. corpiFoLius L. (Gray, Proc. Amer. Acad. 17:165. Synopt. Flora 
1 pt. 2:182.) 

Woods and thickets, chiefly in the vicinity of Lake Michigan from Door 
County to Milwaukee County, with one collection from Shawano County in 
the northeast and one from Crawford County in the southwest. Apparently 
not common. 


7. A. SHortm Lindl. (Gray, Synopt. Flora 1 pt. 2:181.) A. Shortii var. 
Monroe: Benke, Torreya 36:120, 1936. 


Rose-rayed form: A. Shortii £. Gronemanni Benke, Rhodora 31:150, 1929. 


White-rayed form: A. Shortii £. candidus Benke, Torreya 36:120, 1936. 

Rough-leaved form: A. Shortii f. asper f. nov. Foliis supra scabris. 
Type: New Glarus Woods Roadside Park, Green County, Wisconsin, Fassett 
& Shinners 20708, Oct. 5, 1940 (in herb. University of Wisconsin). 


Open woods and thickets in the southern third of the state, north to La 
Crosse and Outagamie Counties. Common. The white-rayed form is known 
only from the type collection in Milwaukee County. The rose-rayed form has 
not veen collected in Wisconsin. 

Aster Shortt is usually bracketed with A. azureus because of the super- 
ficial similarity of their entire or subentire leaves, but in its thinner leaf 
texture and its loosely racemose-panicled heads with rather narrow elongate 
phyllaries, A. Shortu is at least as closely related to A. Finkti and the A. 
cordifolius - A. sagittifolius series as it is to A. azureus. The form with ieaves 
rough above is nearly as common in Wisconsin as the smooth-leaved form, 
with which it intergrades. The pubescent phyllaries and oblong- to ovate- 
lanceolate rather than linear-subulate bracts in the inflorescence make it readily 
distinguishable from A. azureus. 

Leaf proportions are variable (cf. Anderson, 1929), and Benke’s var. 
Monroe: is merely a broad-leaved form hardly worthy of recognition. 


8. A. Azureus Lindl. (Gray, Proc. Amer. Acad. 17:176. Synopt. Flora 
1 pt. 2:181.) 

Rose-rayed form: A. azureus f. incarnatus Farwell, Amer. Midl. Nat. 
9:278, 1925. 

Dry prairies and sandy ground, absent only from the north central part 
of the state. Very common. Only the normal color form, with violet blue rays, 
has been observed in Wisconsin. 

Aster azureus differs strikingly from the other members of the Sagittifolius 
Group in its very wide short phyllaries and thick, very scabrous leaves. The 


leaf blades vary from deeply cordate at base to merely truncate, or sometimes 
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all but the lowest are tapered to the petiole. A specimen from Oconto (Goessl 
5$02) (M) has the short hairs on the leaves so closely appressed that the 
surafce is smooth to the touch. 


III. PanicuLatus Group 


Inflorescence corymbose, corymbose-paniculate, paniculate, or racemose- 
paniculate. Leaves sessile, except in some plants of A. laevis. Plants usually 
with extensively creeping simple or branched rootstocks; growing in various 
habitats. 


9. A. Lagvis L. (Gray, Proc. Amer. Acad. 17:166. Synopt. Flora 1 pt. 
2:183.) A. laevis var. falcatus Farwell, Rep. Mich. Sci. 21:370, 1921. A. 
laevis var. thyrsoideus Farwell, |. c., 370. A. laevis var. undulatifolius Lunell, 
Bull. Leeds Herb. No. 2:8, 1908. A. laeviformis Rydb., Brittonia 1:103, 
1931 (R). 


Broad-leaved form: A. laevis f. latifolius (Porter) stat. nov., A. laevis 
var. latifolia Porter (sic), Bull. Torr. Bot. Club 21:121, 1894. A. laevis ampli- 
folius Porter, Mem. Torr. Bot. Club 5:324, 1894. The following may also 
belong here: A. laevis var. abbreviatus Lunell, Bull. Leeds Herb. No. 2:8, 
1908. A. laevis var. sourisensis Lunell, |. c., 8. A. laevis var. panduratus Far- 


well. Rep. Mich. Acad. Sci. 21:370, 1921. 


Purple-rayed form: A. laevis f. purpurascens (Farwell) comb. nov. 
A. laevis var. falcatus f. purpurascens Farwell, Amer. Midl. Nat. 8:277, 1923. 


Open ground, fields, and roadsides, very common throughout the state. 
Extremely variable in leaf shape and size. A specimen from the former Mineral 
Spring Park, on the Milwaukee River in Milwaukee County (Monroe 24) 
(M), has the leaves sparingly roughened with minute hairs. 


Aster laevis might be assigned to the Sagittifolius Group instead of the 
Paniculatus Group. Generally most or all of the leaves are sessile and clasping, 
but frequently the lower are distinctly petioled. Superficially the plant some- 
times resembles A. azureus, but its close western relative A. Geyeri is a con- 
necting link with some forms of A. Lindleyanus. 


Aster laeviformis was said by its author to belong to the A. puniceus 
group, which in the Flora of the Prairies and Plains is separated from the A. 
laevis group by the presence of pubescent lines, at least on the upper part of 
the stem and branches. Aster laevis, however, frequently has pubescent lines 
on peduncles and branches. A duplicate of the type of Aster laeviformis in the 
University of Wisconsin herbarium appears to be merely a stunted specimen 
of A. laevis. 


A. laevis X A. sagittifolius var. Drummondu. A specimen collected by 
Monroe on a roadside north of Crystal Lake (near Elkhart Lake), Sheboygan 
County (Museum Cat. no. 74920) possibly belongs here. Stem pubescent 
above, glabrous below; leaves thick, scabrous above, sparingly pubescent 
beneath, sagittate-lanceolate; involucres about 6 mm. high; phyllaries loose, 
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with very prominent but rather slender green tips. Marked by Monroe 
“Peculiar hispid hybrid?” 

A. laevis * A. lateriflorus var. pendulus. Three specimens collected at 
Racine by J. J. Davis (Sept. 16 and Sept. 22, 1878; one with no date) (W) 
are referred here. Stem pubescent with somewhat crisped hairs; leaves thick, 
the lower glabrous beneath, smooth or minutely roughened above, the upper 
pubescent beneath on the midrib; heads numerous, rather small, closely race- 
mose on the branches of the inflorescence; branches shorter than is usual in 
A. lateriflorus var. pendulus, greatly reduced toward the curved apex of the 
stem. The general appearance suggests somewhat that of a Solidago. 


A. laevis A. paniculatus. (Benke, Amer. Midl. Nat. 13:327, 1932.) 
Plants found growing with the supposed parents and intermediate in leaf 
thickness, size of involucres, and texture and size of phyllaries, with light violet 
or violet-blue rays and white pappus, apparently belong here. Collected twice 
in Milwaukee County: Whitefish Bay, Shinners 3358 (W). Fox Point, 
Shinners 3369 (M). Benke’s plant may be a hybrid between A. laevis and A. 
paniculatus var. simplex as now understood. 


10. A. LATERIFLORUS (L.) Britton var. PENDULUS (Ait.) Burgess. 
(Wiegand, Rhodora 30: 173-174.) A. lateriflorus var. angustifolius Wiegand, 
Rhodora 30:174, 1928, in part. 


Thickets and open ground, common throughout the state. Narrow leaved 
plants referable to Wiegand’s var. angustifolius are not rare, but do not seem 
to constitute a genuine variety. Other variants include plants with short broad 
leaves and with incised-serrate leaves. 


A. lateriflorus var. pendulus * A. paniculatus. A specimen from Bayfield 
County (Cheney 5750) (W) displaying a combination of characters of the 
supposed parents is placed here. Stem pubescent over the surface with some- 
what crisped hairs; leaves rather thin, entirely glabrous; heads small, long- 
peduncled, irregularly racemose-paniculate, very numerous. The form of the 
inflorescence is partly due to damage to the apex of the stem. Two other 
specimens closely resembling each other but quite unlike the preceding in 
general appearance are also placed here: Shore of Chippewa River, Holcombe, 
Chippewa County, Fassett @ McLaughlin 9318 (W). Appleton, Outagamie 
County, A. Smith 155 (W). Stems pubescent over the surface with somewhat 
crisped hairs; leaves faintly roughened above, glabrous beneath on the Cuta- 
gamie County specimen, pubescent on the midrib beneath in the Chippewa 
County specimen; heads rather closely racemose on the branches of the inflores- 
cence; branches shorter than usual in A. lateriflorus var. pendulus; heads most- 
iy immature on both plants, but apparently slightly larger than average for 
A. lateriflorus var. pendulus. 


Still another type possibly belonging here or under A. lateriflorus var. 
pendulus * A. paniculatus var. simplex has been observed for four successive 
years on the east bank of the Milwaukee River between Locust Street and 
Capitol Drive, Milwaukee, and is represented by two collections: Shinners, 


Sept. 25, 1937 (W). Shinners, Sept. 19, 1939 (W). Stems glabrous below, 
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pubescent in lines above; leaves somewhat roughened above, glabrous beneath, 
lanceolate; heads long-peduncled, unilaterally racemose on the flexuous nearly 
horizontal branches of the inflorescence. 


This is probably one of our commonest hybrids, but it is often difficult to 
recognize with certainty. Hybrids involving related species may give combina- 
tions of characters nearly identical with those possible in this cross; see, for 
example, the discussion under A. paniculatus var. simplex A. pantotrichus. 


11. A. pANTotTricHus Blake, Jour. Wash. Acad. Sci. 21:137, 1931. 
(Wiegand, Rhodora 30:177, as A. missouriensis.) A. missouriensis Britton, 
1898 (B, R), not A. missuriensis (Nutt.) Kuntze, 1891. 


Damp thickets and bottomland woods, north to Polk County in the west 
and Shawano County in the east, but apparently absent from the central sand 
area, extending north only as far as Dane County in the Wisconsin River 
Valley. 


12. A. pumosus L. var. striction T. & G. (Wiegand, Rhodora 30:167.) 


Sandy ground in the Wisconsin and Mississippi River valleys. Rather rare; 
it has been collected at Maiden Rock, Pierce County, and Adams, Adams 
County (M), and at Arena, Iowa County (W). 


13. A. yuNciForMIS Rydb., Bull. Torr. Bot. Club 37:142, 1910. A. 
junceus of Gray, Synopt. Flora 1 pt. 2:188, 1884, and of later authors (Robin- 
son & Fernald, Gray’s Manual, 7th edition; Britton & Brown, Illustrated 
Flora), at least in large part. Not A. junceus Ait., Hort. Kew. 3:204, 1789. 

Marshes and bogs, frequent from Racine, Walworth, Dane, Juneau, and 
Burnett Counties northward. 


Two distinct elements have been confused under the name Aster junceus. 
The first consists of plants growing in marshes and bogs in the interior, with 
slender stems rarely as much as 3 feet high, entire leaves, thread-like simple 
root-stocks, rather thin narrow phyllaries, and white (rarely pink or pale lilac) 
rays. These were rightly described by Rydberg as a separate species from the 
eastern A. junceus; i.e., from the other element included under that name. He 
did not distinguish the two clearly, however, for the distribution of A. junci- 
formis is given in the Flora of the Prairies and Plains as Wisconsin to Colo- 
rado and British Columbia. Actuaily it is found east as far as Ontario and 


New York. 


The second element consists of plants of gravelly shores, chiefly near the 
coast from New England northward, with rather coarse stems, entire or serrate 
leaves, stout branched rootstocks, rather thick large phyllaries, and usually 
colored rays. These belong to the complex and troublesome group which 
includes A. foliaceus and A. novi-belgii. Aiton’s Aster junceus was described 
as being four feet high, with lower leaves serrate. This would not fit the plant 
of the interior, here treated as A. junciformis Rydb. Gray (1882) says of A. 
junceus, “apparently the A. lorgifolius, Lam., at least the indigenous plant 
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from Nova Scotia; but the specimen from ‘Hort. Kew. 1771, on which the 
species may be said to be founded, seems to be a narrow-leaved form of A. 
paniculatus, Lam.” Of A. longifolius he says, “a form of the A. junceus, Ait., 
and A. salicifolius, Richardson; a northern species for whicl. this, the oldest 
name, must be employed.” Three specimens in the Gray Herbarium named 
A. longifolius by Gray clearly belong to the group of coarse plants with stout 
branching rootstocks. Aster junceus, if the inland A. junciformis be excluded 
from it, is closely allied to A. longifolius as interpreted by Gray, and perhaps 
is not to be separated from it. Aiton’s description is inadequate, and in view 
of the mixture and doubtful identity of the original specimens, it may prove 
best to drop the name, at least until the whole A. longifolius - A. foliaceus - 
A. novi-belgii complex can be revised. A. longifolius has been reported as 
occurring about the Great Lakes, but all inland material so named has proved 
to be something else. Wisconsin collections reported under this name by 
Monroe (1914) are A. coerulescens. 


14. A. pANICULATUS Lam. (Wiegand, Rhodora 35:28-29.) A. Tr.des- 
canti (G, B, R), in part. 


Marshy ground or sometimes in dry places, northern and eastern Wiscon- 
sin, south to Sawyer, Dane, and Kenosha Counties. Very common. 


Wiegand says of this species, “plants with heads somewhat smaller than 
usual occur rather frequently around the Great Lakes and westward, but in 
most cases these are to be interpreted as hybrids, or occasionally as due to 
crowding or poor nutrition.” Small-headed plants are quite common in Wiscen- 
sin, and not infrequently a single cclony will show an extreme amount of 
variation quite striking to the eye. Some Door County specimens have extreme- 
ly large heads. Every degree of intergradation can be found, however, and 
there seems to be no close correlation between head size and other characters, 
nor is there in most cases good evidence of hybridization. Aster paniculatus 
presents a wide and puzzling range of variation. For the present it is consid- 
ered a single polymorphous species, represented in Wisconsin by one recogniz- 
able variety in addition to the species proper. Aster praealtus and A. interior, 
doubtfully reported for the state by Wiegand, are excluded. 


A. paniculatus X A. puniceus. Two very similar specimens are referred 
here: Sand bank, Railroad, Waverly Beach, Appleton, Outagamie County, 
A. Smith 84 (W). Edge of cove spring at foot of bluff, Bay City, Pierce 
County, Fassett & Wilson 5029 (W). Stems rather coarsely hairy over the 
surface; leaves narrowly lanceolate, scabrous above, glabrous beneath except 
for sparse pubescence on the midrib; heads large; outermost phyllaries folia- 
ceous and exceeding the innermost, narrowly linear. A third specimen is also 
referred here, though it is quite unlike the other two in appearance: Boulder 
Junction, Vilas County, H. H. Smith 8292 (W). Stem coarsely hairy over 
the surface; leaves densely pubescent on the midrib beneath, slightly scabrous 
above; heads numerous, small, panicled; phyllaries somewhat imbricated, not 
foliaceous. 
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14b. A. PANICULATUS var. SIMPLEX (Willd.) Burgess. (Wiegand, 
Rhodora 35:32-33.) 

In the same habitats as A. paniculatus, southern and western Wisconsin, 
nerth to Polk, Adams, and Sheboygan Counties. Very common. 


The eminently satisfactory division of this species into two well defined 
geographical races on the basis of leaf proportions alone rather suggests that 
not too much attention need to be paid to other more troublesome and variable 
characters. 

A. paniculatus var. simplex A. sagittifolius var. Drummondi. A single 
clone of what is apparently this hybrid was found growing near the parents 
along the C. & N. W. Railroad north of Campbellsport, Fond du Lac County, 
Shinners 3034 (W). Clone about a yard across, with numerous stems from a 
system of branching rootstocks (characteristic of A. paniculatus); stems pubes- 
cent in lines above; leaves broadly lanceolate, sharply serrate, the lower narrowed 
to a petiole-like base, glabrous beneath, slightly scabrous above; heads small, 
numerous, with loose slenderly pointed phyllaries, racemose-paniculate on 
ascending branches; rays pale lavender, disks yellow; pappus nearly white, 
faintly tinted with pinkish brown. 

A. paniculatus var. simplex A. pantotrichus. A specimen from New 
Glarus, Green County, J. ]. Davis, Sept. 22, 1927 (W), perhaps represents 
this hybrid. Stem pubescent over the surface above, glabrous below; leaves 
lanceolate, pubescent over the surface beneath, those of the main stem with 
sterile axillary shoots (common in A. paniculatus and its variety, less frequent 
in A. pantotrichus and other species) ; heads somewhat larger than in A. panto- 
trichus. A collection from Fox Point, Milwaukee County (Shinners 3365) 
(W) apparently represents the cross A. paniculatus X A. pantotrichus, judg- 
ing from the immediately associated plants, but A. paniculatus var. simplex 
occurs in the neighborhood. Plants answering to the description just given, 
but leaves varying from broadly to narrowly lanceolate, and from pubescent 
over the surface beneath to glabrous except on the midrib; heads small, varying 
from short-peduncled to long-peduncled and loosely racemose-paniculate. Eight 
plants collected. Found in company with A. lateriflorus var. pendulus, which 
may be involved in the parentage of some of the plants. 


15. A. COERULESCENS DC. (Wiegand, Rhodora 35:26-27.) 


Low sandy ground, in the northwest barrens section in Burnett County, and 
in the central sand area of Monroe, Juneau, Waushara, Portage, and western 
Outagamie Counties. It has also been collected at Marinette, Marinette County. 
Wiegand (1933) cites a collection from St. Croix Falls, Polk County, as 
“probably this.” This species was reported by Monroe (1914) as A. longi- 
folius. 

A. coerulescens X A. laevis. A specimen from Waupaca, Waupaca County 
(Goessl 6502) (M) apparently belongs here. Stem glabrous; leaves linear- 
lanceolate, slightly clasping, glabrous; heads large; phyllaries well imbricated, 
rather thick, with prominent diamond-shaped green tips; rays (in dried speci- 
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men) rose-purple; pappus tinged yellowish-brown. A collection from Amherst 
Junction, Portage County (Benke, Sept. 21, 1914; three sheets) (Museum 
Cat. nos. 30156-30158) is also referred here. Plants very similar to the Wau- 
paca specimen, but smaller in all parts. 


16. A. LucipuLus (A. Gray) Wiegand, Rhodora 26:4, 1924. (Wiegand 
& Eames, Flora of the Cayuga Lake Basin, p. 403 and p. 406.) A. puniceus 
var. lucidulus A. Gray (G). A. lucidulus (A. Gray) Rydb. (R). (In Brit- 
tonia 1:103, 1931, where the combination was published by Rydberg, the 
synonymy is given as “A. lucidus Wendl. . . ., not A. lucidus Moench. Aster 
puniceus lucidulus A. Gray.” In the Flora of the Prairies and Plains the 
synonymy is apparently erroneously given as “A. lucidus Weder.; not A. 
puniceus lucidulus A. Gray.” In both cases Gray in parentheses as the original 
author of the name /ucidulus. The publication in Brittonia was an unnecessary 
duplication of Wiegand’s earlier publication of the same combination.) A. 
lucidulus f. firmus Deam, Fl. Indiana 941, 1940; probably not Aster firmus 
Nees, Gen. et sp. Aster. 66, 1833 (see remarks under A. puniceus). 


White-flowered form: A. lucidulus f. albiflorus (R. Hoffm.) Benke, 
Rhodora 31:151, 1929. 


Ditches and marshy ground, southeastern Wisconsin, west and north to 
Dane and Green Lake Counties. Frequent. 


Wiegand is apparently correct in maintaining Aster lucidulus as a species 
distinct from A. puniceus, but it is not always very easy to distinguish the two. 
Characters of the internodes, leaves, pubescence, panicles, heads, and style 
branches are sufficiently inconstant to make it impossible to rely upon any of 
them. Typical plants of A. lucidulus with compact inflorescence and closely 
leafy stem are strikingly different from typical plants of A. puniceus with loose 
inflorescence and more sparingly leafy stem, however. The white-rayed form 
has not been collected in Wisconsin, but a specimen with pale rosy violet rays 
has been collected in Milwaukee County. The leaves in Wisconsin plants are 
generally quite scabrous above. 


17. A. puniceus L. (Gray, Proc. Amer. Acad. 17:166. Synopt. Flora 1 
pt. 2:195.) A. puniceus var. monocephalus Farwell, Rep. Mich. Acad. Sci. 
17:171, 1916. Including var. demissus Lindl. and var. compactus Fernald (G). 


White-rayed form: A. puniceus f. albiflorus (Farwell) stat. nov. A. 
puniceus var. albiflorus Farwell, Rep. Mich. Acad. Sci. 17:171, 1916. 


Rose-rayed form A. puniceus f. Colbyi (Benke) stat. nov. A. puniceus 
var. Colbyi Benke, Amer. Midl. Nat. 16:426, 1935. 


Smooth form: A. puniceus f. glabratus f. nov. Caule foliisque glabris 
vel glabratis. 2A. puniceus var. firmus T. & G. (G); probably not Aster firmus 
Nees, Gen. et sp. Aster. 66, 1833. Type: Damp woods, Cedarburg Bog, 
Ozaukee County, Wisconsin, H. Cutler 316, Aug. 21, 1934 (in herb. Univer- 
sity of Wisconsin). 
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Marshy ground and wet places throughout the state, except in the unglaci- 
ated southwestern portion. 

The loose open inflorescence and coarsely hairy stem usually render this 
species easily recognizable. The type specimen of f. glabratus has leaves smooth 
beneath, minutely and faintly rcughened above; stem entirely glabrous; branches 
of the inflorescence pubescent over the surface near the heads. This is appar- 
ently a very rare form, no other specimens examined being referred to it. Aster 
firmus Nees was based entirely on plants cultivated in Europe, and its identi- 
fication with either A. puniceus f. glabratus or A. lucidulus is questionable. The 
description is inconclusive, and it seems best to drop the name entirely. 

The white-rayed form has been collected in Langlade County. The type 
specimen of A. puniceus var. Colbyi does not diiter strikingly from average 
specimens of A. puniceus except in the color of the rays, and it is therefore 
treated as a form. It is known only from the type station in Wood County. 


18. A. PRENANTHOIDES Muhl. ex. Willd. (Gray, Proc. Amer. Acad. 
17:173. Synopt. Flora 1 pt. 2:194-195.) 

White-rayed form: A. prenanthoides f£. milwaukeensis Benke, Torreya 
36:122, 1936. 

Damp thickets, north to Barron County in the west and to Sheboygan 
County in the east. Frequent. The white-rayed form is known only from the 
type collection in Milwaukee County. 


19a. A. piLosus Willd. (Blake, Rhodora 32:139.) A. ericoides var. villo- 
sus T. & G. (G). A. ericoides var. platyphyllus T. & G. (G, B). A. pilosus 
var. platyphyllus (T. & G.) Blake, Rhodora 32:139, 1930. A. glabellus var. 
pilosus (R; no author given). 

Rose-rayed form: A. pilosus f. pulchellus Benke Rhodora 34:11, 1932. 

Once a rare native north to Racine and perhaps Sauk Counties; now becom- 
ing abundant along roadsides and railroads and in fields in southern Wisconsin, 
but not yet extending farther north. Represented by few herbarium specimens, 
most of them recent. The plant is apparently spreading partly through invasion 
from outside the state, in the same manner as Sporobolus neglectus (cf. Shin- 
ners, 1941). Only white-rayed plants have been observed in Wisconsin. 

Wide-leaved plants referable to var. platyphyllus are more common in 
Wisconsin than extremely narrow-leaved plants, but since there is a consider- 
able amount of variation, and since the variety has been reported from as far 
east as Maryland (Blake, 1928), it is tentatively considered a form of A. 
pilosus. 

This species stands somewhat by itself. The urn-shaped involucres and 
subulate tips of the phyllaries are unlike those of any other species in the 
— Group, to some of whose members it bears a superficial resem- 

ance. 


19b. A. pILosus var. PrincLer (A. Gray) Blake, Rhodora 32:140, 1930. 
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A. polyphyllus Willd. (G). A. Faxoni Porter (B). A. ericoides (G, B; not 
A. ericoides L.). A. ericoides var. Pringlei A. Gray (G). A. Pringlei (A. 
Gray) Britton (B). A. pilosus var. demotus Blake, Rhodora 32:139, 1930. 


Sandy or rocky shores, local, but abundant where found. Known from the 
Lake Michigan shore in Door County; the Lake Superior shore in Iron and 
Ashland Counties; the shores of relic glacial lakes in Waushara County, and 
in the northwestern barrens section (Douglas, Bayfield, Washburn, Burnett, 
and Polk Counties); and from the Dells of the Wisconsin River, Sauk County. 
Specimens with rosy violet or violet rays have been collected in Door and 
Waushara Counties. 

Well developed plants may have more or less strongly ascending branches 
with racemose-paniculate heads on rather long peduncles. Sometimes dwarfed 
specimens may have only one or two heads on each ascending branch, and 
appear corymbose-paniculate. Others may have distinctly forking branches and 
long-peduncled heads, again appearing corymbose-paniculate. The height of 
the plants may range from two decimeters to a meter or more. The phyllaries 
vary from wide, thick, and with strongly inrolled subulate tips to relatively 
narrow, thin, and with nearly flat tips. Differences in size of involucres is gen- 
erally too slight or too inconstant to be of diagnostic value. The extremes are 
sometimes strikingly diffeffrent, but intermediates are frequent, and the appear- 
ance often seems to depend upon the age of the plant or its particular habitat. 
Undoubtedly more elements than one are included among the plants here 
lumped together as Aster pilosus var. Pringle:, but for the present no clear 
division can be made, at least on the basis of size of plants or of involucres. 
or mode of branching, by which members of the complex have been distin- 
guished 


IV. Group 


Phyllaries pubescent or glandular on the back. Leaves sessile. Our species 
with very brittle almost woody stems, growing in clumps. Plants of damp or 
dry open ground and prairies. 


20. A. commutatus (T. & G.) A. Gray. (Nelson, Rhodora 35:326.) 

Low prairies in extreme southern Wisconsin. Rare; only three collections 
known: On the shores of Lake Koshkonong (probably in Jefferson County), 
Kumlien, 1858 (M). In a ditch 34 mile west of Busseyville, Jefferson County, 
Kumlien, 1858-1860 (M). Town of York, Racine County, Monroe, Oct. 11, 
1903 (M). 


21a. A. Ericoiprs L. (Blake, Rhodora 32:138. Nelson, Rhodora 35:325.) 
A. multiflorus Ait. (G, B). A. multiflorus var. exiguus Fernald (G). 

Violet-rayed form: A. ericoides f. caeruleus (Benke) Blake, Rhodora 
32:139, 1930. 


Rose-rayed form: A. ericoides £. Gramsii Benke, Amer. Midl. Nat. 13:328, 
1932. 
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Native on dry sandy or gravelly hills in southern and western Wisconsin, 
and widely introduced along roadsides and railroads and in dry open ground 
rerth to Lincoln and Marinette Counties and east to Lake Michigan. A. 
ericoides £. caeruleus has been collected in Dane County. Individual plants vary 
from those with rays tinted only when opening to those retaining their color 
through flowering. A. ericoides £. Gramsii has not been observed in Wisconsin. 

A. ericoides X A. novae-angliae. (Benke, Rhodora 32:1-3. Wetmore and 
Delisle, Rhodora 41:190-192; Amer. Jour. Bot. 26:1-12.) A. amethystinus 
Nutt. (G, B, R). 

Rose-rayed form: A. amethystinus f. leucerythros Bemis, Rhodora 32:3, 
1930. 

White-rayed form: A. amethystinus f. leucos Bemis, Rhodora 33:63, 1931. 


Known only from two collections: Near De Koven Avenue and C. & 
N. W. Railway, Racine Junction, Racine County, Wadmond, Sept. 16, 1898 
(in herb. S. C. Wadmond). Along railroad, South Kaukauna, Outagamie 
County, Benke 767 (M). Both are the ordinary violet-rayed form. 


21b. A. ERICOIDES var. PROSTRATUS (Kuntze) Blake, Rhodora 32: 138, 
1930. A. exiguus Rydb. (R, and Deam, FI. Indiana). 


Native in the same situations as A. ericoides in the southeastern quarter of 
the state; introduced north to Waupaca and Manitowoc Counties. 


22. A. NOVAE-ANGLIAE L. (Gray, Proc. Amer. Acad. 17:165. Synopt. 
Flora 1 pt. 2:178.) A. novae-angliae var. monocephala Farwell (sic), Rep. 
Mich. Acad. Sci. 19:250, 1917. 


Rose-rayed form: A. novae-angliae f. rosarius House, Bull. N. Y. State 
Museum 243-244:40, 1923. A. novae-angliae var. roseus (Desf.) DC. (G). 


White-rayed form: A. novae-angliae f. genessensis House, Bull. N. Y. 
State Museum 243-244:30, 1923. 


Stream banks and low open ground, north to Barron County in the west 
znd Brown County in the east; apparently absent from the central sand area. 
The rose-rayed form has been collected in Milwaukee, Winnebago, and Sauk 
Counties. The white-rayed form has not been observed in Wisconsin. 


_ 23a. A. OBLONGIFOLIUS Nutt., Genera 2:156, 1818. A. oblongifolius var. 
rigidulus A. Gray, Synopt. Flora 1 pt. 2:179, 1884 (G). A. Kumlienii Fries 
ex Rydb., Fl. Colorado 354, 1906 (name only); Fl. Rocky Mountains 883, 
1917 (with description) (cf. Dayton, 1940). A. Kumlienti var. oliganthemos 
Lunell, Amer. Midl. Nat. 3:344, 1914. 

Rose-rayed form: A. oblongifolius f. roseoligulatus (Benke) comb. 
nov. A. Kumlieni f. roseoligulatus Benke, Amer. Midl. Nat. 22:212, 1939. 

Steep west-facing bluffs along the St. Croix and Mississippi Rivers from 


La Crosse County north to St. Croix County, and on prairie relics in Dane 
County. 
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Nuttall described Aster oblongifolius as “low and divaricately branches, 

. subfastigiate,” and with “stem scarcely more than 12 inches high.” Gray, 
in the Synoptical Flora, described A. oblongifolius as “about 2 feet high,” 
and distinguished var. rigidulus as “low, more fastigiate.” The stem leaves of 
Nuttall’s original specimen,! from banks of the Missouri,” measure 20x5.2 mm. 
to 22x5.5 mm. The name Aster oblongifolius, then, belongs to the western 
race of the species, which has been known as var. rigidulus or as Aster Kum- 
lien. The western plant averages smaller than the eastern, but this is largely 
because it is more often found in very dry exposed places. In Wisconsin there 
is no difference between the two as far as habitat or size are concerned. 


23b. A. oblongifolius var. angustatus, var. nov. Foliis angustatis: circa 
3.5-6 cm. longis, longitudine latitudinibus septem vel pluribus aequante. 
A. oblongifolius of Gray, Synopt. Flora 1 pt. 2:178-179, 1884, and of later 
authors (Robinson & Fernald, Gray’s Manual, 7th edition; Britton & Brown, 
lilustrated Flora; Rydberg, Flora of the Prairies and Plains). Not Aster 
oblongifolius Nuttall, Genera 2:156, 1818. Type: “Goat prairie,” summit of 
Platte Mound, 5 miles northeast of Platteville, Lafayette County, Wisconsin, 
Fassett, Catenhusen & Shinners, 20764, Sept. 13, 1940 (in herb. University of 
Wisconsin). Measurements of an average leaf on the type specimen: 54 x 


7 mm. 
Dry prairies, southwestern Wisconsin, north to LaCrosse County and east 

to Rock County. This is the eastern variety, occurring (according to Gray’s 

Manual) from Pennsylvania and Virginia to Minnesota and Kansas. 


24. A. serICEUS Vent. (Gray, Synopt. Flora 1 pt. 2:179.) 


White-rayed form: A. sericeus f. albiligulatus Fassett (as albiligulata), 
Rhodora 31:53, 1929. 


Dry prairies and sandy ground, southern and western Wisconsin, rarely 
north to Burnett and east to Marinette and Sheboygan Counties. Very com- 
mon in the central sand area. The white-rayed form has been collected in Dane 
and Sauk Counties. 


V. MISCELLANEOUS 


25a. A. UMBELLATUS Mill. (Gray, Proc. Amer. Acad. 17:169. Synopt. 
Flora 1 pt. 2:196.) Doellingeria umbellata (Mill.) Nees (B, R). 

Damp thickets and low open ground throughout the state except in the 
extreme northwest and in the vicinity of Lake Superior. Common. Variable in 


pubescence and in leaf proportions. None of our material, however, is refer- 
able to the southern A. umbellatus var. latifolius A. Gray (cf. Fernald, 1940). 


25b. A. UMBELLATUS var. PUBENS A. Gray, Synopt. Flora 1 pt. 2:197, 
1884. Doellingeria pubens (A. Gray) Rydb. (R). 


; 1 The Nuttall specimen, in the herbarium of the Academy of Natural Sciences, 
in Philadelphia, was examined for the writer by Dr. N. C. Fassett. 
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Damp or dry ground, largely replacing the species in the northwestern 
quarter of the state, extending east and south to Marinette, Walworth, and 
Liane Counties in marshy places. 


26. A. LinaruFoLius L. (Gray, Proc. Amer. Acad. 17:164. Synopt. Flora 
1 pt. 2:197.) Ionactis linariifolia (L.) Greene (B, R). Aster linarifolius f. 
monocephalus House, Bull. N. Y. State Museum 243-244:14, 1923. A. linari- 
folius £. lateralis House, 1 c., 15. 

White-rayed form: A. linariifolius £. leucactis Benke, Rhodora 34:12, 1932. 

Sandy ground, south and central Wisconsin. Locally abundant. The white- 
rayed form has not been collected in the state. 


27. A. prarmicoiwes (Nees) T. & G., Fl. N. Am. 2:160, 1841. Doellin- 
geria ptarmicoides Nees, Gen. et sp. Aster. 183, 1833. Diplopappus lutescens 
Lindl., in DC., Prodromus 5:278, 1836. Aster lutescens (Lindl.) T. & G., 
Fi. N. Am. 2:160, 1841. A. ptarmicoides var. lutescens (Lindl.) A. Gray, 
Synopt. Flora 1 pt. 2:199, 1884. Unamia alba (Nutt.) Rydb., Bull. Torr. Bot. 
Club 37:146, 1910 (R). Unamia lutescens (Lindl.) Ridb., 1 c., 147 (R). 


Sandy or rocky ground, absent only from the north central part of the 
state. Locally very common. 


The rays turn creamy to dull yellow or brown in drying, and may be yellow- 
ish when young. A collection made by Monroe east of Sylvania Station, 
Racine County (Museum Cat. no. 95057-95058), is labelled “rays yellow, 
turning white.” According to Torrey and Gray, the specimen from Saskatcie- 
wan on which Dindley’s Diplopappus lutescens was based was an immature 
plant with rays which appeared to have been “at most only ochroleucous.” 
They also mention the more scabrous stem of the specimen, but while there is 
a tendency for western plants to be roughened with somewhat coarser and more 
abundant hairs, these are too inconstant to serve as a basis for separation. 
Rydberg distinguishes Unamia lutescens from U. alba by its somewhat longer 
rays and more obtuse phyllaries, but these also are too variable to be relied 
upon. 

In Gray’s Synoptical Flora and in the 7th edition of Gray’s Manual, Aster 
ptarmicoides var. lutescens was reported from Illinois on the basis of slender 
smooth plants with numerous rather small heads and short yellow rays, 
collected by E. J. Hill. These were found in a vacant lot in Englewood, grow- 
ing with typical Aster ptarmicoides and with Solidago Riddellii, and were 
suspected by the collector of being hybrids between them (Hill, 1883). A 
specimen from Stokes Bay, Bruce Peninsula, Ontario (Krotkoy 9478) (W), 
answers to Hill’s descriptions in large part. The short yellow rays and some- 
what clasping leaves strongly reticulate-veiny beneath are much like those of 
Solidago Riddellii, but the phyllaries and heads are those of Aster ptarmi- 
coides. No similar plants have been found in Wisconsin, and no effort is made 
here to determine the status of the Hill and Krotkov specimens. Whatever their 
_— however, the name Aster ptarmicoides var. lutescens cannot be applied 
to them. 
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28. A. ancustus (Lindl.) T. & G., Fl. N. Am. 2:162, 1841. Brachy- 
actis angusta (Lindl.) Britton (B,R). 

An introduction in cities along Lake Michigan (Racine, Milwaukee, Mani- 
towoc, Green Bay, Marinette) at various dates from 1873 to 1939. Apparently 
never becoming permanently established. 
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A Phytosociological Study of the Castalia- 
Myriophyllum Community of Georgia 
Coastal Plain Boggy Ponds* 


Don E. Eyles 


Introduction and General Description 


The author, during the course of pond studies in connection with mosquito 
breeding, has had the opportunity of observing in some detail a type of pond 
which seems to be characteristic of at least a part of the Georgia coastal plain. 
Ponds of this type show remarkable similarities not only in the vegetation but 
also in the physical and chemical properties of the waters and the substrata. 
It was decided to study as many as possible of these ponds comparatively and 
in detail so as to bring out these similarities and ascertain what differences 
exist. Five ponds were finally chosen, the decision being conditioned by the 
dryness of the season which eliminated some of the ponds from consideration. 
In all, more than a dozen of these ponds were observed. 


The region referred to above is situated in the eastern part of the Georgia 
coastal plain, the ponds studied being located in the southeastern part of 
Screven County. This county lies adjacent to the Savannah River and is about 
forty miles inland from the Atlantic coast. The depressions in which these 
ponds occur were formed by solution erosion of some soluble rock, probably 
a limestone of Oligocene age. The physiography of the country and the 
absence of surface limestone outcrops indicate that the solution is deep-seated, 
and in none of the ponds does the limestone directly affect either water or 
substratum. Although the elevation of the country runs from about 100 to 
nearly 140 feet above sea level, limestone outcrops noted along nearby Savan- 
nah River bluffs are not many feet above the river which is about 30 to 40 feet 
above sea level in this locality. The unmistakable solution topography of the 
country in which the ponds are located is shown on the topographic map of 
the Shirley Quadrangle (Georgia-South Carolina) of the U. S. Geological 
Survey. All of the ponds studied occur in this area although the basins are 
not sufficiently deep to be shown on the map in all cases. The country con- 
cerned is one of rolling pine-barrens and the ponds are situated in sandy, dry 
woods of Long-leaf Pine (Pinus australis) and Turkey Oak (Quercus laevis) 
or in adjoining cultivated lands which must have originally borne a somewhat 
similar vegetation. Reconnaissance of other solution topography areas in Georgia 
revealed no similar ponds although ponds somewhat similar floristically but 
with clayey rather than peaty substrata were found in the southwestern part 


* From the Henry R. Carter Memorial Laboratory, Division of Infectious Diseases, 
National Institute of Health, Savannah, Georgia. 
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of the State and elsewhere. A few ponds of the peaty type were discovered in 
Allendale County, South Carolina, just across the Savannah River. 


The ponds themselves are mostly large (up to 30 acres) and shallow. The 
margins for the most part have a rather gradual slope. At least two of the 
ponds are formed by the confluence of two or more of the saucer-like basins. 
All have bottoms of vascular peat which are sometimes as thick as 10 feet and 
are underlain by a layer of clay of undetermined thickness. Water depth 
varied from a few inches to about a foot and a half. Wading was difficult, 
however, for it was very easy to break through the upper turf of the peat. 


The following descriptions deal primarily with the single-layered commun- 
ity of Castalia odorata, the common White Water-lily, and Myriophyllum 
pinnatum. This association covered the greater part of all of the ponds, which 
were treeless except at the margins. The marginal and other communities will 
be treated only as concerns their relationship to the above community. The 
depth of the peat in these ponds attests to their age, and, until evidence from 
micto-fossils proves the contrary, it is logical to assume that the ponds have 
existed in their present state for some time. The ponds were studied from 
March through October of 1940. In none of the five ponds were malarial 
mosquitos found to breed. Many of the ponds appeared to be utilized by 
large numbers of waterfowl, and most of them were inhabited by fish and 
alligators. 


Method of Study 


Each stand (association individual) of the Castalia-Myriophyllum commun- 
icy was sampled by means of twenty quadrats of 1 square meter each. These 
quadrats were spaced evenly along one or more lines across the ponds. 
Quadrats were put in during the months of July and August with the excep- 
tion of Pond 1 which was studied in late May. For each stand a table incor- 
porating the data secured by means of these list quadrats has been constructed. 
In these tables the numbers opposite the species represent the abundance and 
cover according to the following scale which was modified very slightly from 
Braun-Blanquet (1932, p. 34): 


Very sparsely present; cover negligible 
Covering at least 1/20 of the area 
Covering V4 to Vy of the area 

Covering 1/2 to 3% of the area 
Covering more than 4 of the area 


It is recognized that the lower numbers of this scale have more bearing on 
abundance and the higher on cover. It is also recognized that the differences 
in size and growth habit of the various species make it difficult to apply this 
scale to all alike, but it is believed that one familiar with the genera concerned 
can interpret the numbers intelligibly. This community is almost entirely closed, 
so in each case the numbers for each quadrat should total close to 100 per 
cent of the sample. At each pond reconnaisance was made for species which 
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were not picked up in the quadrat study. These are noted in the text and seem 
to fit in well with projections of the species-area curves. 


Frequencies are included in the stand tables as percentages of the samples 
in which the species occurred. In addition Raunkiaer frequency diagrams for 
each association individual have been constructed (Fig. 1). The purpose in 
doing this is to illustrate graphically the degree of homogeneity of the stand 
under consideration. The following scale is used: 


Class A = 0 through 20 per cent of the samples 
Class B = 21 through 40 per cent of the samples 
Class C = 41 through 60 per cent of the samples 
Class D = 61 through 80 per cent of the samples 
Class E = 81 through 100 per cent of the samples 


Species-area curves have been constructed for each of the association indi- 
viduals, the purposes of these curves being to determine the area which must 
be investigated at each stand. in order to be certain that the characteristic 
combination of species has been sampled. The assumption upon which this 
procedure is based is that the initial samples will include those species which 
are most frequent and most abundant and that the additional species encoun- 
tered as sampling continues are progressively less important. In each case a 
theoretical curve has been calculated from the observed data by the method 
of averages, the equation being given on the graph (Fig. 2). In all five cases 
the data were found to fit fairly well a hyperbolic curve with the general 

x 
equation y = ———. No particular significance is attributed to this equation, 
a+bx 
but it was decided that the curve might be more accurately drawn if calculated 
theoretically. It has the further advantage that projection of the curve to find 
the number of species corresponding to the total area of the association indi- 
vidual may be carried out mathematically. Or, as was not done in this paper, 
this end point, which may be determined by survey and measurement, may be 
used as one of the points in calculating the curve. 


It was decided to define the minimal area as the area corresponding to that 
point on the curve where an increase in area of 10 per cent would give a rise 
of 5 per cent in the number of species. This is after the method of Cain 
(1938), but the point of break is mathematically rather than mechanically 
determined. Use is made of the theorem that the derivative is equal to the 
slope of a curve at any given point. If the proper slope be known, the equation 

a 

m may be solved for x which is the point on the slope which 
(a+ bx)? 

represents the minimal area. This slope may be determined by the equation 
0.05N 

m ——, N being the total number of species and A the total area inves- 
0.10A 

tigated. This procedure is identical to that graphically suggested by Cain and 

like his method holds regardless of the ratio of the axes. For most purposes 
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Cain’s method is preferable to that outlined above because it is so easily 
applied, but in the case of a smali diagram where error could be made mechan- 
ically it is convenient to have a mathematical method. If the equation above 
for finding the slope to be used in the calculations be consulted again, it will 
be noted that any change in A, the area sampled, will be reflected in m, the 
slope, and thus will change the value representing the minimal area. Of course 
N, the number of species, will change also but not in proportion to the change 
shown by the area. In other words minimal area as defined by Cain (1938) 
and the author in this paper is dependent upon the area sampled. If minimal 
area, a minimum area necessaty for the complete expression of a plant com- 
munity, is a sound ecological concept it must be, within certain limits, invari- 
able for a given community. Thus it seems that a more satisfactory method 
of setting a value for this area must be found if the concept is to be of the 
greatest usefulness. The above outlined method is useful, however, for com- 
paring stands of the same association from which equal samples have been 


studied. 


At each stand three sets of soil samples were taken at depths of 0 6 inches. 
12-18 inches, and 24-30 inches. These were secured by means of an auger of 
the moist soil type. On these samples determinations of water content, loss on 
combustion, and hydrogen-ion concentration (pH) were made. Water content 
is given as percentage based on the oven-dry weight of the soil and is calcu- 
lated by dividing the actual weight of the water by the oven-dry weight of 
the soil. The loss on combustion is considered to be roughly equivalent to the 
organic content of the soil and is given as a percentage of the oven-dry weight. 
This percentage is calculated by dividing the oven-dry weight into the weight 
oi the material lost on combustion. Combustions were done in porcelain cruci- 
bles over the flame of a bunsen burner. After combustion, samples were kept 
in a desiccator until weighed. The samples for hydrogen-ion determination 
were pressed from fresh soil samples, cleared by centrifuging, and measured 
colorimetrically with a Hellige comparator. The pH values were converted 
to arithmetic numbers before averaging, then reconverted to logarithmic 
numbers. 


The above edaphic data were secured for all of the stands included in this 
study. On Pond 1 more detailed observations were made and biweekly meas- 
urements of the pH of the water, the RpH of the water, water temperature, 
air temperature, dissolved oxygen, and water level (depth) were made. The 
results of these measurements over seven months (April through October 
of 1940) are presented. The pH values were determined by means of LaMotte 
and Hellige comparators. RpH was determined by measuring the pH after the 
water sample had been thoroughly aerated with an atomizer bulb. The Rideal- 
Stewart modification of the Winkler method was used for dissolved oxygen 
determinations. All of the above measurements were made from the top centi- 
meter of water. In Pond 1 biweekly attempts were made to secure anopheline 
mosquito larvae, but none was found over the seven month period. 


The area of each stand was calculated from aerial photographs of the 
region. Nomenclature throughout is based upon Small’s Manual of South- 
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eastern Flora. Acknowledgement is here made of the aid rendered by F. L. 
Knowles, Associate Physicist of the U. S. Public Health Service, in the mathe- 
matical aspects of the study, and the aid of Lindsay Bishop, temporarily 
with the Public Health Service, in the laborious task of soil analysis and 
quadrat listing. 

Ponp 1 


This pond, locally known as the Forty-acre Pond, is located in the south- 
eastern part of Screven County, just north of the Effingham County line. Its 
atea is approximately eighteen acres and its shape and depth are irregular, 
indicating the confluence of two or more basins. The margin of this pond is 
sandy, covered in some places by a thin layer of peat. It supports a growth 
consisting primarily of Hypericum galioides with some Cephalanthus occiden- 
talis. 


The Castalia-Myriophyllum community was sampled by twenty meter 
square quadrats spaced linearly across the north end of the pond. Following 
is the community table thus derived: 


Fre- 

12 3 4 5 6 7 8 9 10 quency 
Myriophyllum pinnatum 455334333 
732244333 4 WOR 
Nvumphoides aquaticum x xX xX xX X x 85% 
x x x 1:2 8% 
x x x 65% 
Hvdrotrida caroliniana x x x 45% 
Eleocharis equisetoides ..............-.---.---------------- x x 10% 
Cephalanthus occidentalis (seedlings) .......... : x x 10% 

Fre- 

11 12 13 14 15 16 17 18 19 20 quency 
Moyriophyllum pinnatum ................... ‘#22353 4 25 £ 
Numphoides aquaticum GT 2 eT 
Brasenia Schreberi ..............-.-. x q 1 x 1 80% 
Hydrotrida caroliniana X &X 45% 
Eleocharis equisetoides 10% 
Cephalanthus occidentalis (seedlings) _..... .... 10% 


Also noted but not revealed by the sampling were Nymphaea bombycina, 
Eriocaulon compressum, and Persicaria hirsuta. 


In the deeper areas of this pond the Castalia-Myriophyllum mat gave way 
to a Nymphaea-Castalia combination with few or no other species present. 
According to the point of view, this might constitute a distinct but closely 
related community, or might be construed to be a deep water expression of the 
same association. If the ponds described here were to be followed over a period 
of years, long periods of deep water might be encountered. Probably the 
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community would then express itself in the above manner. A confirmation of 
this was found in deeper ponds in the region which possessed a vegetation 
similar to the above. In addition there was evidence to be found around the 
margin of some of the ponds which indicated that they had at some time been 
at much higher levels. 


A second additional association of the pond proper is the ‘floating island’ 
community. These islands result from the breaking loose of the peat bottom 
in some manner. Discussion of the vegetation of these will be reserved for 
some later time, but the typical expression of this association in the pond 
under consideration consisted of a growth of Hypericum galioides with even 
an occasional pine. 


A frequency diagram and species-area curve constructed from the above 


data appear below (Figs. 1 and 2). It will be noted that the frequency distri- 
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bution does not conform to the ‘normal’ of Raunkiaer; i.e., 53-14-9-8-16, nor 
> 
is it in conformity with the generalization A>B> =D<E. The distribution 


of the species among the frequency classes might be accounted for by the size 
of the sample area taken, but it is more likely that it is due to the ecological 
uniformity of conditions in the pond. It is possible, too, that a slightly differ- 
ent distribution of values would have resulted had sampling been carried over 
the entire pond rather than restricted to the north end. It will be noted that 
the minimal area is much less than the twenty square meters sampled (8.5 
square meters), but for frequency and constancy determinations it was decided 
to retain all twenty samples. 


Depth of the peat in this pond varied from a few inches at the sandy 
margins to about 10 feet in the deepest places sounded. Analysis of samples 
taken at three stations in the north end of this pond yielded the following 
results: 


Per cent Per cent 
water organic matter pH 
0-6” 
Station | 90.9 4.6 
1509.6 90.8 4.7 
Station 3 seveeeeeee 1409.9 92.2 5.0 
Average... 91.3 4.7 
12-18” 
Station | 96.9 5.6 
Station 3 . .. 1370.9 95.5 5.0 
Average 95.9 5.2 
24-30” 
Station 3 90.4 5.6 
Average 92.4 5.6 


In the following table are summarized data from this pond on pH, RpH., 
water and air temperature, water level (based on 1 April 1940 as zero), and 
dissolved oxygen. Temperate measurements are in degrees Centigrade and 
dissolved oxygen is in parts per million by weight. Water level is in inches. 
The measurements were made approximately every two weeks (one measure- 
ment only for April and October); the data below are monthly averages of the 
two measurements. All were made during the hotter hours of sunny days, and 
all samples were from the top centimeter of water. 


These data are presented in the hope that they may be useful later in 
correlations with other aquatic types. Also, they may be of value to one study- 
ing the ecological requirements and preferences of the species found in this 
community. The data were immediately interesting to the author for they 
apparently represented conditions not tolerated by the larvae of the malarial 
mosquito, Anopheles quadrimaculatus Say: 
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Apr. May June July Aug. Sept. Oct. Max. 


5.8 5.1 -5.2 -5.2 55 32 -32 5.8 49 
39 32. -32 | 5.4 -5.2 5.9 -52 
Water Temp. .......... 33 36 38 39 35 31 26 40 26 
| a 21 32 32 35 33 31 20 35 20 
Dissolved O,, ........-- 7.6 13 4.9 5.9 7.4 6.5 75 8.3 4.9 
Water level ............. -10 -1244 -2* 6 


* Abrupt rise due to rains coincident with tropical disturbance. 


Ponp 2 


This pond is located about 5 miles north of Pond 1 and is one of a group 
of three (Ponds 2-4). Its area is about 8 acres and its shape is roughly ellip- 
tical. Differing from Pond 1, it is encircled by a zone of cypress (Taxodium 
ascendens). The Castalia-Myriophyllum community was sampled by twenty 
meter square quadrats evenly spaced along an east-west line across the pond. 
Except for ‘floating islands’ and localized deeper areas the vegetation was very 
uniform, and the sampling may be summarized as follows: 


Fre- 

123 4 5 6 7 8 9 10 quency 

Myriophyllum pinnatum 39544455 5 4 
Castalia odorata ........ 4 2 2213 
Xvris Smalliana x x x | 65°% 
Noumphoides aquaticum | x 30% 
Eleocharis elongata 3 25% 
Hvdrotrida caroliniana x 10% 
Eriocaulon compressum .................- 5% 
Hvdrocotyle umbellata ................. 5% 
Eleocharis sp. (prolif.) I 5% 

Fre- 

11 12 13 14 15 16 17 18 19 20 quency 

Castalia odorata ............ 422 * 
Xvris Smalliana x 224 48 9 65% 
Nvumphaea bombvycina | x 55% 
Numphoides aquaticum 1 30% 
Hydrotrida caroliniana ...... 1 10% 
Eriocaulon compressum 5% 
Hvdrocotyle umbellata 
Eleocharis sp. (prolif.) 5% 


Noted in the pond but not appearing in the sample areas were Brasenia 
Schreberi, Eleocharis equisetoides, Scirpus etuberculatus, and Eleocharis Rob- 
binsii. In the above sampling, quadrat five was probably unwisely located in 
that one corner of it sampled the edge of a ‘floating island.’ Eriocaulon com- 
pressum and Hydrocotyle umbellata more properly belong to the island com- 
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munity. The above is reflected in the frequency diagram (Fig. 1) and the 
species-area curve (Fig. 2). It will be noted that the frequency distribution, 
4.2-1-1-3, is much nearer that of the Raunkiaer normal than in the case of 
> 
Pond 1, and conforms exactly with the general rules A>B>C=D<. The 
< 
species-area curve is essentially similar to that of Pond 1 and the minimal area 
is only slightly less (7.9 square meters). 
Data secured from the analysis of scil samples from three stations are as 


tollows: 
Per cent Per cent 
organic matter 
0-6” 
Station | 
Station 2 
Station 3 
Average 
12-18” 
Station | 
Station 2 
Station 3 
Average 
24-30” 
Station | 
Station 2 
Station 3 
Average 


Pond 3 is a circular pond located a few hundred feet directly west of 
Pond 2. In very wet weather water may be shared by the two basins. Its area 
is about 31/4 acres, and it too is encircled by a zone of cypress. The depth of 
the water in this pond when quadrat studies were made was considerably less 
than in Pond 2 and Pond 1, but this was probably a temporary condition 
caused by the excessively dry weather. Twenty meter square quadrats were 
placed in this pond in a north-south line across the east end of the pond and 
an east-west line across the south end. Fewer deep areas were found here than 
in the preceding two ponds and no ‘floating islands’ were noted. Sampling 
vielded the following results: 

Fre- 

10 quency 
Eleocharis Robbinsii 95% 
Xvris Smalliana 90% 
Eleocharis elongata . 75% 
Eriocaulon compressum 70% 
Utricularia sp. 65% 
Numphoides aquaticum 50% 
Mvriophyllum pinnatum 35% 
Nvumphaea bombycina 30% 
Eleocharis equisetoides 15% 
Sphagnum sp. ; 5% 


PH 
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11 12 13 14 15 16 17 18 19 20 

Eleocharis Robbinsti ........... it Sti 
Ertocaulon compressum 122 10% 
Nvumphoides aquaticum ............ x 4 50% 
Mpriophyllum pinnatum x x 35% 
Numphaea bombycina 2 30% 
Eleocharis equisetoides 2 15% 

x 


Noted in this pond but not revealed by the quadrat samples were Brasenia 
Schreberi, Hydrotrida caroliniana, and Panicum hemitomum. The low fre- 
quency of the Myriophyllum may have been caused by the drying up of a 
portion of the pond previous to the heavy rains of June 1940. Utricularia sp. 
probably suffered from this also for it almost always accompanied the Myrio- 
phyllum. In Figs. 1 and 2 are a frequency diagram and species-area curve based 
on the above data. It will be noted that the frequency diagram does not con- 
form at all to that derived for Ponds 1 and 2, both ends being too flat. It is 
more than speculation that drying up had killed the delicate Myriophyllum 
ond Utricularia over part of the pond, as this process was observed in progress 
in Pond 5. Probably too the Eriocaulon would not have been so widespread, 
had not dry conditions been the order. If an idealized frequency diagram were 
constructed based on the data from sampling and the above considerations 1c 
would be as the amended diagram for Pond 3 in Fig. 1. The species-area curve 
would not in this case be affected by the drying up for Myriophyllum and 
Utricularia both appeared in the first sample area. In the amended diagram 
Myriophyllum and Utricularia have been removed from Classes B and D 
respectively and placed in Class E. Eriocaulon compressum has been removed 
from Class D and placed in Class A. Minimal area is lower than in the 
preceding two ponds, being 5.8 square meters. 


Peat samples from Pond 3, taken at three stations, yielded the following 
results on analysis: 


Per cent Per cent 
water organic matter pH 
0-6” 

Station | 1328.9 93.0 4.6 
Station 2 1358.0 91.2 4.7 
Station 3 1169.5 82.6 4.7 
Average 1285.5 88.9 4.7 

12-18” 
Station | 786.0 88.6 4.4 
Station 2 981.0 90.3 4.6 
Station 3 981.7 91.1 4.5 
Average 916.2 90.0 4.5 

24-30" 
Station | 1148.4 89.7 4.6 
Station 2 956.3 90.3 48 
Station 3 ' . 873.9 90.4 46 
Average . 992.9 90.1 4.7 
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Pond 4 is located just south of Pond 2. It is small, being about 7/;, of 
an acre in size and is not encircled by cypress. No deeper areas or ‘floating 
islands’ were present. Twenty meter square quadrats were placed in this pond 
in two lines running roughly north and south through the long axis of the 
eliiptical basin. Sampling of the mat community gave the following results: 


Moriophvllum pinnatum 
Castalia odorata 
Numphoides aquaticum 
Utricularia sp. 


Eleocharis sp. (prolif.) 


Fleocharis Robbinsti 
Xvris Smalliana 
Eleocharis elongata 


Moriophyllum pinnatum 
Castalia odorata 
Noumphoides aquaticum 
Utricularia sp. 
Eleocharis sp. (prolif.) 
Eleocharis Robbinsti 
Xvris Smalliana 
Eleocharis elongata 


DN 


3 4 
1 x 
5 
Zz 2 

] x 
3 14 
1 
3 4 


Also present but not met with in the samples were Brasenia Schreberi, 


— Ke 


Fre- 
10 quency 
100% 
100% 


95% 
60° 
40% 
30° 
15% 

5% 


Fre- 
20 quency 
100% 
100% 
95% 
60% 
40% 


30% 
15% 
5% 


Eleocharis equisetoides, and Hydrotrida caroliniana. A frequency diagram and 
species-area curve based upon the above data are shown in Figs. 1 and 2. The 
minimal area (4.4 square meters) is the lowest met with in the study. Also 
fewer species were encountered in this pond than any of the others. It is the 
smallest of the ponds, its area being only one-fifth that of the next smallest. 


Following are results from the analysis of peat samples from three stations 


in this pond: 


0-6" 
Station | 
Station 2 
Station 3 
Average 

12-18” 
Station | 
Station 2 
Station 3 
Average 

24-30" 
Station | 
Station 2 
Station 3 


Average 


Per cent 


water 


1655.3 
1387.8 
1503.2 
1515.2 


1820.5 
907.1 
906.7 

1211.4 


1379.3 
950.0 
784.6 

1038.0 


Per cent 
organic matter 


87.8 
86.2 
85.5 
86.5 


94.0 
85.5 
87.9 
89.1 


91.0 
84.9 
83.7 
86.5 
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Ponp 5 


Pond 5 is located about 51/4 miles north of Pond 1 and about 1 mile east 
of Ponds 2-4. It is large, being about 30 acres in extent and is encircled by 
cypress. Its shape is roughly circular but there are indentations in the margin. 
Soundings show that it is formed by the confluence of two, possibly more, 
basins. In the middle of the pond there are several islands of cypress and a 
well-defined deeper area where only Castalia and Nymphaea thrive. Twenty 
meter square quadrats were placed in a line across the pond from east to west 
with a secondary north-south line near the western side of the pond. The 
results of the sampling are as follows: 


Fre- 

123 4 5 6 7 8 9 10 quency 

Movriophvllum pinnatum .... 4555 4535 43 
Castalia odorata 23 3 Bex 
Xovris Smalliana 22221784 2 
Numphoides aquaticum .... l 1 65% 
Hvdrotrida caroliniana .... 1 | 
Eleocharis equisetoides ..... l 1 x 
Eicocharis sp. (prolif.) 30% 
Lleocharis elongata .......... 20% 
Hydrocotyle umbellata .... x 20% 
Eleocharis Robbinsii ....... 15% 
Eriocaulon compressum x x 15% 
Numphaea bombvcina .... 10% 
Sphagnum sp. l 

l're- 

1} 12 13 14.15 16 17 18 19 20 quency 

VMouriophyllum pinnatum 5444545 44 4 10% 
Castalia odorata 
Psilocarva scirpoides Pate 1 95% 
Hvdrotrida caroliniana Fe 2 2 45°; 
L-leocharis equise toides ‘ ] 30% 
Eseocharis sp. (prolif.) x x x | 
Eleocharis elongata Be 
Hydrocotyle umbellata 4 20 
Eleocharis Robbinsii 15% 
Ertocaulon compressum l 15% 
Vumphaea bombycina 1 x 
Sphagnum sp. 5% 


No additional species were noted although the pond was very large. In the 
above list the annual, Psilocarye scirpoides, would probably not have appeared 
had the pond not been almost dry when sampled. As it was most of the plants 
et this species present were just becoming established. Probably too the Utr- 
cularia would have been more widespread had the season been wetter, for the 
Mynophyllum which it usually accompanies was dying over most of the pond. 
In the frequency diagram (Fig. 1) Pstlocarya scirpoides has been eliminated 
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from consideration and Utricularia has been moved from Class C to Class E. 
This pond, the largest and richest in species, comes closest to matching the 
normal of Raunkiaer. Also the frequency distribution, 6-2-1-1-4, follows 
perfectly the general rule illustrated earlier in this paper. The minimal area 
as shown by the species-area curve in Fig. 2 is 7.7 square meters. 


The maximum peat depth found by sounding was nine feet. Samples taken 
from three stations yielded the following results on analysis: 


Per cent Per cent 

water organic matter pH 

0-6” 
2313.8 91.0 5.4 
1665.2 91.0 49 
area 2087.8 88.6 48 
2022.3 90.2 5.0 

12-18” 
1254.3 93.2 4.4 
1341.2 95.2 4.4 
1155.6 89.6 5.5 
Average 1250.4 92.7 4.6 

24-30” 
1107.4 90.7 42 
1150.0 87.3 4.2 
1214.8 89.3 4.2 
1157.4 89.1 42 


Synthetic Characters of the Community 


The data on five stands presented in the preceding pages characterize, in 
the opinion of the writer, an aquatic association of some stability. Following 
is a tabular summary of these data in the form of a sociological table. The 
numbers opposite each species are the average cover-abundance class numbers 
as determined from twenty meter square quadrats in each stand. The letters 
opposite each species represent the frequency classes. The symbol P signifies 
that the species was present in the stand but not present in the 20 square meter 
sample. The soil data are the averages of three measurements as given in the 
discussions of the individual stands. Water depth is an estimate as of July 
15, 1940: 

Pond | Pond 2 Pond 3 Pond 4 Pond 5 


Size of stand eeres 8 acres 3. 1/2acres 7/10 acre 30 acres 
Size of sample ......:............-- 20sq.m. 20sq.m. 20sq.m. 20sq.m. 20sq.m. 
Minimal area .......... 8.5sq.m. 7.9sq.m. 5.8sq.m. 4.4sq.m. 7.7 sq.m. 
Number of species ............... 11 1] 1] 8 15 
Maximum depth of peat .... 10’ - ~ — 9’ 
Water content of soil 

1358.9% 1420.8% 1285.5% 1515.2%  2022.3% 

1355.2% 1206.4 916.2% 1211.4% 1250.4% 

ZA-FO 1293.9% 986.5% 992.9%  1038.0% 1157.4% 


Organic content of soil 


OO 74.9% 88.9% 86.5% 90.2% 
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[2-18 Meee 95.9% 85.6% 90.0% 89.1% 92.7% 

24-30 inches .................... 92.4% 78.807 90.1% 86.5% 89.1% 
pH of soil 

4.7 4.4 4.7 4.6 5.0 

12-36 5.2 42 45 4.5 4.6 

24-30 inches .................. 5.6 4.7 4.7 4.4 4.2 
16” 18” 6” 14” 0” 

Moyriophyllum pinnatum ........ 3x E 4 E 1 B a, 4 E 
Castalia odorata 3 E 2 & 2 & & 
Xvris Smalliana Ix E i £ 1A Z 
Numphoides aquaticum .......... x E 1 B Ix E 1 D 
Eleocharis sp. (prolif.) .......... x D 1A x B x B 
Hvdrotrida caroliniana ............ x x A & 
Eleocharis equisetoides .......... x A Pr 2 A a 1 B 
Brasenia Schreberi ........ 1 D P 
Cephalanthus occidentalis ...... x A 
ep. x A x A 1 A 
Numphaea bombveina ............ is x A 
Eriocaulon compressum .......... P 1A 1 D x A 
Eleocharis elongata ................ Ix B z D 2 1A 
Hydrocotyle umbellata ............ 1A 1A 
Eleocharis Robbinsit ................ & 2A 
Panicum hemitomum .............. P 
Psilocarya scirpoides .............. 1 E 
Persicaria hirsuta .............. 
Scirpus etuberculatus .............. 


For the determination of constancy the 20 square meter samples which 
have been analyzed from each stand were used. Constancy classes which are 
given in the first column of the table below are according to the following 
scale: 


Class | = present in only two of the 20 sq. m. samples 
Class 2 = present in two of the samples 

Class 3 = present in three of the samples 

Class 4 = present in four of the samples 

Class 5 = present in all five of the samples 


Similarly the second column of the table gives presence data which are 
based on a thorough reconnaissance of the stands as well as on the sample 
data. The scale used for the presence determination is the same as the con- 
stancy scale except that the word stands or association individuals must be 
substituted for samples. Since a consideration of constancy and frequency 
together give an even more vivid idea of the degree of homogeneity than 
either alone, a third column has been added to the table below. In this column 
the constancy number (number of stands in which the species was present in 
the sampled area) is given as an exponent to the number of quadrats of all 
stands in which the species was found: 


Moyriophvllum pinnatum 


Castalia odorata . 
Xovris Smalliana . 
Utricularia sp. 
Numphoides aquaticum 


Eleocharis sp. (prolif.) 
Eleocharis elongata 
Eleocharis Robbinsii ........ 


Hvdrotrida caroliniana ... 


Nvumphaea bombvcina .... 


Eriocaulon compressum ... 
Eleocharis equisetoides 


Sphagnum sp. 


Hvdrocotvle umbellata 
Psilocarva 


Brasenia Schreberi ........ 


Cephalanthus occidentalis ................ 


Panicum hemitomum. ..... 
Persicaria hirsuta ........ 


Constancy 


Class 


Scirpus etuberculatus 


4 5 
CONSTANCY 


NO.OF SPECIES 
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Presence Constancy- 
Frequency 


Class 
5 


PRESENCE 


875 
965 
725 
755 
655 
284 
254 
283 
203 
193 
183 
113 

33 

52 
191 
161 

21 


Fig. 3. Constancy and presence diagrams based on all five stands of the community. 


In Fig. 3 are constancy and presence diagrams based on the above data. 
The distribution of most of the species in the higher constancy and presence 
classes indicates that the association is one of great homogeneity, as is borne 
out by the consideration of constancy and frequency together. In other words 
not only are the stands uniform (as shown in earlier pages) but there is not 
inuch variation from stand to stand. 


Following is a table comparing the percentile frequency distribution of 
the stands studied with each other and with the normal of Raunkiaer. It will 
be noted that in each case Class A is much lower than the normal and Class 
E much higher. Pond 5, which possesses more species than the other ponds, 


-6 
=5 
-4 
a 
-3 5 


ce 
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comes nearest to conforming to the normal. It will be noted that the average 


= 
conforms to the general rule. A>B>C=D<E: 
> 
Class Class Class Class Class 
A B Cc D E 
25 0 8 25 42 
36 18 9 9 27 
18 18 9 27 27 
Pond 3 (amended).......... 27 9 9 9 45 
25 12.5 0 37.5 
B 14 7 29 
13 9 10 36 
Raunkiaer ............ 53 14 9 8 16 


* Excluding Pond 3 and including Pond 3 (amended). 


In the preceding pages species-area curves have been utilized for determin- 
ing whether or not a sufficient area to describe adequately the vegetation of 
each stand was studied. Fig. 4 is a species-area curve in which the average 
number of species has been plotted against plots of various areas from each 
stand. It is based on the data below: 


Area of Plot Number of Average Number Extremes 
Stands of Species 
5 7 6-9 
5 8 6-10 
5 9 7-10 
5 10 7-12 
20 sq. m oe 1] 8-15 


x 


000+ .0878 X 


NO.OF SPECIES 


| 5 10 1S 20 SQ.M. 


Fig. 4. Species-area curve based on all stands. 
Again the curve best fits the equation for a hyperbolic curve. The minimal 


area was determined to be 5.7 square meters, and the curve is very similar to 
those derived for the individual stands. 
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In regard to fidelity little can be said definitely until more work has been 
done on coastal plain aquatic associations; however, certain species of the 
association seem to be more characteristic than others. In the present opinion 
of the writer, Myriophyllum pinnatum, Nymphoides aquaticum, Xyris Smal- 
liana, Eleocharis Robbinsti, and possibly Eleocharis equisetoides are more char- 
acteristic of this and closely related communities than of any other associations. 
Castalia odorata, Hydrotrida caroliniana, and Hydrocotyle umbellata are indif- 
ferent and are found in a variety of communities. None of the species is 
definitely exclusive and probably few very selective. These opinions are based 
solely on the experience of the writer with Georgia coastal plain vegetation. 


Summary 


1. The vegetation of five, shallow, boggy ponds of solution origin of the 
Georgia coastal plain has been studied and described. 


2. The greater portion of these ponds was found to be covered by a single 
layered growth with Castalia odorata and Myriophyllum pinnatum dominant. 


3. In each of the five stands twenty meter square quadrats were placed 
along spaced lines, and data on abundance-cover and frequency were tabulated 
from these. 


4. This Castalia-Myriophyllum community was found to possess about 
twenty species mostly of high frequency in individual stands and of high 
constancy in the five stands studied. 


5. The species-area curve was found to fit the equation for a hyperbolic 
curve and the minimal area was determined mathematically to be between 4.4 
and 8.5 square meters. 


6. Certain characteristics of the peaty substratum were measured, and other 
observations of an ecological nature made. 


7. It was suggested that Myriophyllum pinnatum, Nymphoides aquaticum, 
Eleocharis Robbinsti, and Eleocharis equisetoides be considered as characteristic 
species at least as concerns the region studied. Castalia odorata and other 
species were considered indifferent. 
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Book Reviews 


Tue BEGINNINGS OF SociAL BEHAVIOR IN UNICELLULAR OrGANISMS. By Herbert S. 
Jennings. University of Pennsylvania Press, Philadelphia 1941. 17 pp. Price 25 


cents. 


The paper is the published version of an address given by Professor Jennings at 
the bicentennial conference at the University of Pennsylvania. It was evidently designed 
for an audience possessing very little information concerning biological facts. This, 
however, does not detract from the paper's worth to the biologist. The descriptions of 
the biological observations which it contains are informative, and the interpretations of 
the significance of these observations are provocative. It is recommended to every 
student of biology. 


The greater portion of the paper is devoted to descriptions of the recently gained 
knowledge of mating types in Paramecium bursaria. Clot formation, pairing, the cyto- 
logical events during conjugation, the system of mating types, the non-intermating 
groups, the “courtship or flirting behavior,” the inheritance of mating type, clonal 
immaturity and maturity, and the occurrence of systems of mating types in species 
other than P. bursaria are described. Some of these topics are discussed in detail. 
while others are briefly introduced to allow the presentation of a complete picture. In 
all these descriptions Dr. Jennings employs with success his gift of explaining simply 


and lucidly. 

From the facts which he describes, Dr. Jennings draws this conclusion: “Social 
behavior is found in organisms that are single cells; it is even found in what must be 
called in certain respects a highly complex system” (page 13). This conclusion is a 
reasonable one. Social behavior is defined in the paper as “the behavior and reactions 
of individuals as individuals, either singly or in combination....” (page 1). Certainly 
if the behavior of an animal of type A is seen to be one thing when it is alone and 
is seen to be something different when a type B animal is present, then there is a 
reaction between these individuals as individuals and, according to the definition given 
in the paper, there is social behavior observed in these unicellular animals. He answers 
in this manner the question which was the chief concern of the paper, viz., “How far 
down the biological scale does such social behavior extend?” (page 1). 


Although that specific conclusion above presents no difficulties, there is a general 
conclusion in the last paragraph which does: “The seeking of mates appears to be the 
fountain head of both social behavior and self-consciousness.” The reviewer agrees 
that the system of mating types represents a social structure; but he wonders whether 
it necessarily follows that a social strucure at this level represents the beginnings of 
setf-consciousness. Cannot self-consciousness as it is defined in this paper—the recognition 
of oneself as a unit in the social group—be dependent upon organs, systems, organ- 
ization of matter which have no counterparts in the unicellular forms and which have 
arisen independently of the social system described here? Could not, then, “the roots” 
of “social consciousness and self-consciousness” have arisen after the definitive evolution 
of this social system? Therefore, is it not conceivable that social and self-consciousness 
have roots that do not involve the seeking of mates? The reviewer feels that Dr. 
Jennings has implied an evolutionary continuity between the systems of mating types 
and social and self-consciousness which is not warranted. The reviewer thinks that he 
can admit that the seeking of mates is a primitive social behavior without admitting 
any relation between it and self-consciousness as it is defined by Dr. Jennings. 

This paper 1s another of the many valuable contributions given by Dr. Jennings. 
As a clear account of the recent work done on mating types in Paramecium bursaria 
it is excellent. It is unfortunate that a fuller discussion of his “interpretations” 
was not possible. Dr. Jennings has distinguished himself in the past by his discussions 
of the implications of the knowledge gained concerning the lower organisms, and i 
is hoped that a more extensive presentation of his views on the more recent knowledge 
will appear soon.—E.. LawrENcE Powers, Jr. 
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A Fie_p Guiwe To WESTERN Birps, By Roger Tory Peterson. Riverside Press, Cam- 
bridge. Houghton Mifflin Company, Boston. 1941. Price $2.75. Pp. i to xx, and 
1 to 240. 40 pages of half tone illustrations in black and white, and 6 plates in full 
color, besides nearly, 50 line drawings in black and white. The illustrations are 
conveniently arranged so as to be fairly close to the text about the species illustrated, 
or, if not, the plate or other illustration for the species is plainly indicated under 
the description of the species. 


This book is a companion to Peterson's A Field Guide to the Birds, originally 
appearing in 1934. The map on page xiv shows the area covered, which is apparently 
a little Jess in extent than that covered by the original Field Guide. In spite of this 
smaller area, however, probably many more species are included so as to bring the 
number of pages up to 240 instead of the 167 of the earlier book. This book like its 
eastern companion is a model of its kind: it readily fits the pocket, the illustrations 
are abundant, the descriptions simple, convenient and complete. It is based on Peterson's 
well known system of identification, which calls attention to the distinguishing charac- 
teristics of birds when seen at a distance, or even when heard. The reviewer is only 
surprised that the work was not published sooner in view of the success of the original 


Field Guide. 


‘4 It will fill a long felt want to travelers, explorers, campers and nature lovers in our 
western United States. Nothing but praise can be given it. When one realizes that 
Peterson spent three years preparing the manuscript, one has some appreciation of the 
task that he undertook and completed so successfully. The world owes him a debt of 
gratitude. He has visited nearly all the area covered by the work and has first-hand 
knowledge of each of the species described. 


The work represents the changing view of ornithology from the old days when 
specimens were collected, labeled, and placed in a cabinet, to the present time when 
field work is so important and instructive. The reviewer well remembers the days when 
the only sight he had of birds was that along a gun barrel. What a joy it would have 
been to the reviewer in his boyhood to own a book such as Peterson's! 


Trinomials are used according to the author's wish. Pages 203 to 221 are devoted 
to a consideration of the important question of subspecies. This puzzling situation is 
well worked out in the list given with the accompanying subspecies and the areas occupied 


by each. 


All in all, Mr. Peterson has produced, not just another book, but a unique one, 
adapted to the field and to one’s pocket. Nothing else could have been expected of the 
author of A Field Guide to the Birds—Marcus Warp Lyon, Jr. 


THe PrincipLes or Herepity. By Laurence H. Snyder. D. C. Heath and Co., 
Chicago, 1940. Second edition, xv ++ 452 pp., frontispiece, 164 figs. $3.50. 


The mm of the first edition and the great advances of genetics in the last few 
years necessitated a revision of this excellent text. The author has availed himself of 
this opportunity to the fullest possible extent by making numerous revisions throughout 
the book, by adding new. and important information, and by integrading further the 
numerous problems with the text at hand. With all these changes the book remains 
essentially the same in its approach to the student. In short The Principles of Heredity 
is one of the most teachable texts in genetics—THEO. JusT. 
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